
Before the
COPYRIGHT OFFICE

LIBRARY OF CONGRESS
Washington, D.C.

~ppppUt'-'Di&

t'gag p 5 2005

GENERALCOUNSEL
OF COPTER+»~

In the Matter of

Distribution of the 1998 and 1999
Cable Royalty Funds

)
)
) Docket No. 2001-8 CARP CD 98-99

)
)
)

REBUTTAL CASE

OP THE

JOINT SPORTS CLAIMANTS
Volume 3 of 3

(Incorporated Testimony)

Robert Alan Garrett
James L. Cooper
Christopher Winters
Michele T. Dunlop

Of Counsel:

ARNOLD & PORTER
555 Twelfth Street, N.W.
Washington, D.C. 20004-1206
(202) 942-5000

Thomas J. Ostertag
Senior Vice President and General Counsel
Office of the Commissioner ofBaseball
245 Park Avenue
New York, NY 10167

Philip R. Hochberg
Piper Rudnick
901 Fifteenth Street, NW Suite 700
Washington, DC 20005

Ritchie T. Thomas.
Squire, Sanders, & Dempsey LLP
1201 Pennsylvania Avenue, NW
Washington, DC 20004

July 25, 2003



COPYRIGHT OFFICE
LIBRARY OF CONGRESS

In the Matter of
)
)
)

DISTRIBUTION OF THE 1998 AND 1999 ) Docket No. 2001-8 CARP CD 98-99
CABLE ROYALTY FUNDS )

)

DESIGNATION OF TESTIMONY PURSUANT TO MAY 7 ORDER

Pursuant to the Copyright Arbitration Royalty Panel's (the "Panel") May 7, 2003

Order, Joint Sports Claimants ("JSC") hereby submit a list of testimony designated to be

included in the record of this proceeding in response to the testimony filed by one or

more of the other parties on June 20, 2003. These designations are intended to be in

addition to the JSC's prior designations of testimony (included in Volumes 2-6 of the

JSC's Direct Case and Volume 2 of the JSC's Rebuttal Case). Copies of the designated

testimony are attached at Tabs 20-30 hereto.



Res ectfully Submitted,

Robert Alan Garrett
James L. Cooper
Christopher Winters
Michele T. Dunlop

ARNOLD &, PORTER
555 Twelfth Street, N.W.
Washington, D.C. 20004-1206
(202) 942-5000

Of Counsel:

Thomas J. Ostertag
Senior Vice President and General Counsel
Office of the Commissioner ofBaseball
245 Park. Avenue
New York, NY 10167

Philip R. Hochberg
Piper Rudnick
901 Fifteenth Street, NW Suite 700
Washington, DC 20005

Ritchie T. Thomas
Squire, Sanders, 2 Dempsey LLP
1201 Pennsylvania Avenue, NW
Washington, DC 20004

July 25, 2003



COPYRIGHT OFFICE
LIBRARY OF CONGRESS

)
)
)

DISTRIBUTION OF THE 1998 AND 1999 ) Docket No. 2001-8 CARP CD 98-99
CABLE ROYALTY FUNDS )

INDEX OF REBUTTAL CASE DESIGNATIONS

1983 Written Direct Testimony ofAllan Cooper

1990-92 Oral Direct Testimony ofDr. Richard Ducey

1990-92 Oral Direct Testimony ofPaul Much

1990-92 Oral Direct Testimony ofDr. Steven Wildman

1990-92 Oral Direct Testimony of John Fuller

1990-92 Oral Direct Testimony ofPeter Downey

1990-92 Oral Direct Testimony of William Fairley

1990-92 Oral Direct Testimony ofDavid Clark

1990-92 Oral Direct Testimony ofDr. Michael Salinger

1990-92 Oral Direct Testimony ofDebra Ringold

1990-92 Oral Rebuttal Testimony of Joel Axelrod

1990-92 Oral Rebuttal Testimony ofDr. David Scheffman

Tab 20

Tab 21

Tab 22

Tab 23

Tab 24

Tab 25

Tab 26

Tab 27

Tab 28

Tab 29

Tab 30

Tab 31



20



PHA.SE 1 -- 1983

TESTIMONY OF ALLEN R. COOPER

VICE PRES IDENT TECHNOLQGY EYALMT ION AND PLANNING /;r
( /2O

mmlON PICTURE ASSOCIATION OF AMERICA

This testimony is presented in behalf of the producers

and syndicators of non-network series, specials and feature films
licensed to U.S. television stations and retransmitted as distant
signals by cable system. Exhibit (ARC-1) is a listing of

these producers and syndicators, each of whom has filed a timely
claim for a share of cable copyright royalties for calendar year

1983, and has voluntarily agreed to representation by MPAA before

this Tribunal. A copy of the Agreement form executed by "Program

Suppliers" is submitted as Exhibit (ARC-2).

Since the 1979 proceeding, MPAA has corrrnissioned the A.C.

Nielsen Company to provide, on an annual basis, statistical data
relating to the viewing of all non-network programs as distant
signals in cable households. These "special studies" have been

assessed by the Tribunal as "the single most important piece of

evidence in this record. We have concluded that this study does

have probative value in establishing the entitlement of claimants
in accordance with some but not all of the criteria." (Notice of

Final Determination Concerning Distribution of the 1979 Cable

Royalty Fund.)



The bal ance of my tes t.imony wi 11 f ocus on the f j. ndi ngs of

the Special Nielsen Study - 1983.

1. Exhibit (ARC-~k) is a six page suTmary of the

Nielsen data on station by station basis for a.l.l periods ~

encompassed in the study. The first page of this Exhibit
shows that the viewersh.ip of all Ron-net!work piograms

broadcast by the 117 stat ji ons dur iingi tahe measurement per i ods,

via distant signals in cable households, total.led over '2 '9'i
1 1 ion viewing hours. Of thi s 'total,'he 05 conTnercial ~

independents accounted for 91.2% of the household viewing

hours; the 56 commercial network-a.ff'iliated stations were

credited with 6.2%", and the 16 rior'-dorknercial Stations ~

affiliated with the Public Broadcastin'g 'Service for 2.6%.~

It should be noted that theke tdtals include all programs
broadcas t by three conTnerci al independent;" special ty"

stations -- KMEX, Los Angeles;, V/N3U, Newark-New York;, And

V/XTV, Paterson-New York -- whi.ch broadcast primarily Spanish-

language programs, and the .16 non-comnercial stations.
Because the reference sources u.ed to categorize programs

principal claimant groups generally exclude such programs, we

decided to forego categorization. '



With respect to the non-network programs broadcast by all

other stations, each program was categorized into one of six

groups: Local; Syndicated Series; Non-Network Movies; Non-

Network Major Sports; Non-Network Minor Sports; and

Devotional Series. (These categories are defined on pages A-

38 and A-39 of Exhibit (ARC-3).) Exhibit (ARC-0)

shows for each of the 98 conmercial stations (excluding the 3

Independent-Specialty and 16 PBS stations), the number of

household viewing hours and the percentage of each station's

total distributed among these categories. (Note: Syndicated

Series and Non-Network Movies have been combined as a single

category.)
"Local Programs", primarily local news and public

affairs, accounted for only 2.9% of the total viewing hours

on the 02 independents, 29.1% of the total accounted for by

the 56 network affiliates, and 0.5% of the distant signal

viewing on all 98 stations.

By far, the viewing of "Syndicated Series and Movies" via

distant signals in cable households was the dominant

category. 83.1% of the 2.8 billion hours was attributed to

this category, which accounted for 85% of the total hours of

independent station viewing and 55.2% of the total on the

network affiliates.
In combination, "Major Sports" and "Minor Sports"

accounted for over 11.5% of the 2.8 billion hours total.
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Exhibit (ARC-11) provi des strong evidence wi th

respect to the relative value of each category of prograrrming

to cable system operators and their subscribers. Based on.

the Nielsen data for the 32 "3.7596 Stations" in the sample,

it shows that viewing of "Syndicated Series and Movies"

accounts for approximately 8196 of 'the viewing of all non-

network programs transmitted by these stations and "Sports"

for over 1096, or a combined share of 9596. Viewing of "Local"

programs attracted less than 096 of the viewing, and

"Devotional" progranming about 8-10ths of 196.



SUMMARY

DISTANT SIGNAL VIEWING HOURS IN CABLE HOUSEHOLDS

SOURCEt Special Nielsen Study, 1983 — All (16 - 24) Weeks

EXHIBIT (ARC-4)

SYNDICATED'OTAL

VIEWING HOURS "LOCAL" PROGRAMS SERIES Bt MOVIES
HOURS HOURS

Il (000) % (000) % (000)

"MA3OR" SPORTS "MINOR" SPORTS DEVOTIONAL
HOURS HOURS- HOURS

(000) % (000) % (000)

NON-NETWORK PROGRAMS

Independents (Except
Hispanic)
(42 Stations)

2,649,106.0 90.473 75,797.8 2.861 2,251,272.3 84.982 269,697.6 10.181 54,063.9 2.041 17,543'6 .622

Network Affiliates
(56 Stations)

SUB-TOTAL

181,274.6 6.191 52,8303 29.144 99,990.5 55.160

2y830~380 6 96 664 128y628 I 4 545 29351f262 8 83 072

1,892.4 1.044 552.3 .305 1278; I .705

271,590.0 9.596 54,616.2 1.930 18,821.7 - .665

ALL PROGRAMS

independents (Hispanic)
(3 Stations)

Non-Commercial
(16 Stations)

SUB-TOTAL

TOTAL — 117
STATIONS

20,969.6 -716

76,708.1 2.620

97,677.7 3.336

2y928~058 3 100 000



EXHIBIT (ARC-I& )

TELEYlSI(N STATI(NS RETRANSMITTED AT 3.75% RATE, JULY - DECEMBER l9$3

INDEPENDENTS (25)
O'F

SYSTEMS
ROYALTIES

PAID (AT 3.75%)

PERCENT OF STATION TOTAL VIEWING HOURS
(NON-NETWORK PROGRAMS )

SYND. SER I ES MAJOR MINOR
"LOCAL" St MOVIES SPORTS SPORTS DEVOTIONAL

CHER Hamilton, Ontario
CKWS Kingston, Ontario
KBHK San Francisco
KMSP Minneapolis-St. Pa
KOKI Tulsa
KSAF Santa Fe
KTTV Los Angeles
KTXH Houston
KTXL Sacramento
WCLQ Cleveland
WDCA Washington
WFLD Chicago
WGN Chicago
WGNO New Orleans
WNEW New York
WOR New York
WPCB Greensburg, PA
WPHL Philadelphia
WPIX New York
WPTY Memphis
WSBK Boston
WTAF Philadelphia
WTBS Atlanta
WTTV Indianapolis
WVTV Milwaukee

ul

I
I
I
I

I

I

I
I
I
I
2

45
I
1

I
4
4
I
5
7

77
I
3

I I,
184'5,26I

S, 66.2
8, 207
8,261

108~ 189
14,369
28,869
8,662
8,425

IS;631
86, 227

l,iI0,030
'56,826
15,016

1,246,925
7,059

274, 577
1561599
10,638

230,700
372,991

2s037s755
75,843
71,393

0.69
4. 55

5.00

2. 06

l. 95
0 '0
3.35

9. 42
3 '9
0.22
3.70

I ~ 00
0.89
3 ~ 03
4. 20
0. 18

94.92
85.32

88. 05

97.15

90. 41
96. 25
85. 60

90a30
78.12

90. 22
84 ~ 79

S I. 41
88.08
76. 21
86.89
76. 58

. 5.$ 1 0. 17

2. 26
2. 44

10.74

12. 11

2.65
10.06

17'19
9.29

16.33
7 '2

14. 12

1. 42
0 ~ 03
0. 08

0.01
3.71

I ~ 69
0.31

0.04
I ~ 07
3. 97
l. 16
7.11

3 ~ 93
6.68 3.19 0. 26

0 '6
0. 41

3.89
0 '9
0.16

0. 27
1.74

4 ~ 58
1. 00

0. 24
0. 40
0. 21
0. 59
1. 25

Total Independents (25)
I nds. in Nlel sen Sample (16)

% Sample of Total

197
I%8

95 ~ 4

5~991,21I
5,736,593

95.8

"Nielsen Special Study 1983" Sample Station



TELEVISICN STATICS RETRANSMITTED AT 3 ~ 75% NATEs 3ULY - IMKEQIIER l9$3

NETlKIRK AFFILIATES (07)
II OF ROYALT I ES

SYSTEMS .PAID (AT 3 ~ 75%)

PERCENT OF STATION TOTAL VIEWING HOURS
(NON-NETWQRK PROGRAMS )

SYND. SER I ES MA3OR Mi'NOR
"LOCAL" dt NOV I ES SPORTS SPORTS DEVOTIONAL

K ING
K3RH
KTEN
KTHV
WABC
WAKR
WAVE
WBAL
WBBM
WBZ
WCBS
%C3B
WDB3
WDHO
%FAA
WGRZ
%HAS
%1 SC
WI SN
%!T I

Wl VB
%3AC
%3AR
%3Z
WKON
WKTV
WKYT
%KZO
WLNE
WLS
%5NQ
%MAR

Seat t I e
Tulsa
Ada, Okl ahba
Little Rock
New York
Akron
Louisville
Baltimore
Chicago
Boston
New York
Cainesvi lie, FL
Roanoke
Toledo
Dallas-Ft. Worth
Buffalo
Louisville
Madison
Ml I wa uk e e
M i I wa uke e
Buffalo
3ohnstown
Providence
Bal t imor e
Madison
Utica
Lexington& KY
Kalamazoo
Providence
Chicago
Chicago
Bi I t imo r e

I
I

I

I
I
I
I
I
0

2
2
I

I
I
2
2
I
2
2
2
2
3.
I

I
2
I

2
I

3
I

9&205
2&065
2,505
2 ~ 660
6,330
3&432
6,343

10&100
03,029
27,181
II, 264
1, $ 18
2,02$
3 499
5,96f

18, 082
17, 256
15,011
8, 583
8, 583

1$ ,0$ 2
II&509
19,656
10,140
15,011
6,0f6

10&312
f&019
2& 676

49&7 57
32,968
10,100

I 5. 08
03.80
37.61
01. 25

01.3f
15.80

I I. 57
16.90
3.91

22 '6

6.73

80.52
55.505'0
52.75

57 ~ 40
71. 69

88. 21
69. 36
90 ~ 36
17. 20

$ 5.$ 4

5.31

5.33

6.33

7 ~ 26

0. 66

Oo02

0. 14

0.7$
I ~ 19

Oo 22
7 '0
1.73

0. 14

"Nielsen Special Study 1983" Sample Station



NETWCRK AFFILIATES (01 )

8t OF
SYSTEMS

ROYALTIES
PAID (AT 3+75%)

PERCENT OF STATION TOTAL VIEWING HOURS
(NON-NETWORK PROGRAMS )

SYND. SERI ES MA3OR MINOR
"LOCAL" dt MOVI ES SPORTS SPORTS DEVOTIONAL

%MTV Madison
%NN Manchester
WNBC New York
WNDU South Bend
WOI'V Grand Rap i ds
WPRI Providence
WPTA Fort Wayne
WSBT South Bend
WSTM Syracuse
WTM3 Milwaukee
WTRF Wheeling
WTVD Durham
WTVQ Lexington, KY
WVIT New Brit-Hartford
WXY2 Detroit

I
I
I

2
3
I
I
I

3
I

2
I
0
I

15,017
2,616
6,330

22,869
5,019

22,680
12,586
5,500

15,650
21,839

1 g160
IO)551
33,686
69,338
7,206

5. 56

F 00

11.25

I I . 00
8 I . 27

80.80

97.78

83.71

80.07
18.73

l. 13

4.76

5 '0

0.13

3. 04

1.08

0. 50

3.86

0 '3

Total Network Affiliates (07) 81.
Affils. in Nielsen Sample (16) 30
% Sample of Total 31.0

666,838
294,902

00.2

Total "3.75%" Stations (12) 278
Statns. in Nielsen Sample (32) 218
% Sample of Total 78.0

NS-KNMERCIAL STATIONS (0)

6, 658, 009
6,031,535

90.6

WEIGHTED SHARES BY CATEGORY, NIELSEN SAMPLE STATIONS t

I NDEPENDENT S
NETWORK AFFILIATES
TOTAL

5)736,593
290,902

6, 031, 535

2.11
21.72
3. 60

SO. 99
73 '9
SO. 65

12 ~ 54
2 '7

12.00

2 '0
I ~ Ol
2.37

0 ~ 81
0 ~ 70
0 '1

"Nielsen Special Study 1983" Sample Station
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Now, in the last sentence of that

paragraph, you indicate that the study is a direct

measure of relative value of distant signal programs.

What do you base that on?

Nell, again, it's -- the survey was

designed to be an attitudinal measure of relative

valuation cable operators place on different program

10 types. That was -- you know, there's different

12

13

14

research terms -- space floating. On the face of it,
those questions apparently asked cable operators to

evaluate different kinds of program types, and the

survey methodology was designed to collect appropriate

15 data. And that's what I based it on — — my

16 understanding of how the survey was designed and

17 conducted.

18 Q All right. Did you compare the program

19

20

types asked in the survey with the categories defined

by the tribunal?

21 Yes.

22 And what was your conclusion from that

23 comparison?

24 That I think the descriptors of the

25 different category -- program category types were

NEAL R. GROSS

(202) 234-4433

COURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVENUE, N.W.

WASHINGTON, D.C. 20005 (202) 234~33
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appropriate. There is some variation in terms 6f 'th'

wording, and then the specifics of how the tribunal
historically has defined program types. There is some

variation there, but in terms of the dominant

impression I think that the category types are

appropriately identified for measurement.

Okay. And what do you mean by the

"dominant impression"?

Well, when you'e doing attitudinal
10

12

13

14

15

16

17

18

19

20

21

22

23

research or survey research, you need to measure

people's perceptions, or valuations in this case, and

you need to create an impression that people respond

to psychologically. And you want to have a good

correspondence between what it is they'e responding

to and what it is you'e trying to measure.

That's construct validity in survey

research, but you can't go on ad nauseam being

extremely precise with, you know, a footnote kind of .

approach to a survey question. You want to have

something that creates a shared understanding bhtkeEIn l

the survey interviewer '.and the respondent, and then

they react to that. Sa you'reate an impression af

shared meaning in a communication 'sense, and ask the

24

25

respondent to provide an'appropriate answer structured i

in the form of however the question is being measured.
NEAL R. GROSS

(202) 234-4433

COURT REPORTERS AND TRANSCRIBERS

1323 RHODE IS(AND AVENUE, N.W.

WASHINGTON, D.C. 20005 ~ (202) 234-4483
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So dominant impression is you could, in a

written form for example, in a different kind of

proceeding, go on and very precisely detail individual

circumstances and create a measurement that way. But

in survey research, it is far more practical to ask a

question the way that elicits a shared understanding

and capture that response.

10

12

13

15

16

17

18

19

20

21

22

23

24

25

(202) 2344433

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVENUE. N.W.

WASHINGTON, D.C. 20005 (202) 234-4433
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Q Okay. Have you examined the definitions
of the tribunal and compared those to the statements

in the questionnaires?

Q

Yes, I have.

And what is your view of how close they

10 are?

I think that they are very close. If you

12

13

14

15

16

17

18

19

20

21

22

23

were to do a Venn diagram kind of approach where you

drew a circle around all'of t'e'ifferent things that

would belong to one of the program types, as defined

by the Copyright Royalty Tribunal, and another

conceptual circle, you'~l find ~al'l of the things~ that

cable operators might think of when you mention that

program type to them. I think that there would be a

large overlap between thos'e tw0 Circles.

In other words, the correspondence between

the words used by the tribunal to defined program

types and the words in the survey question I think

would -- would engender an overlap.

24

25

(202) 234-4433

NEAL R. GROSS
COURT REPORTERS ANO TRANSCRISERS

1323 RHOOE ISLANO AVENUE. N.W.

WASHINGTON. O.C. 20005 (202} 284~
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(9:44 a.m.j

10 WHEREUPON,

PAUL J. MUCH

WAS CALLED AS A WITNESS BY COUNSEL FOR THE NATIONAL 'SSOCIATIONOF BROADCASTERS CLAIMANTS, AND HAVING BEEN

DULY SWORN ASSUMED THE WITNESS STAND, WAS EXANj(NPD

AND TESTIFIED AS FOLLOWS:

19

20

21

22

23

24

25

(202) 2&i-4433

NEAI R. GROSS
OOURT REPORTERS AND TRANSCRIBERS

1323 RHODE )SLANO AVENUE:, NAN.

WASHINGTON, D.C. 20K% (202) 234-4433
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10

12 Q All right. So, in light of this analysis

13

14

that you'e just described, do you have an opinion as

to whether it would be sufficient to measure cable

15

16

17

operator evaluations of distant signal programs in a

way similar to what the Board's survey has done as a

basis for allocating the royalties in this proceeding?

18 Yes.

19 Q And what is that opinion?

20 Well basically, the Board's survey -- when

21

22

23

24

25

you look at the allocation of value, one of the

principal issues is the benefit. And that is the

ability to retain existing subscribers and attract new

subscribers, similar to looking at where the economic

attributes if I buy a security, the ability to

NEAL R. GROSS

(202) 234-4433

COURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVENUE, N.W.

WASHINGTON, D.C. 20005 (202) 234-4433
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generate cash flow or for the security to apprecIia'te'.

And the Board survey is basically testing

the investing public, and'hat is'the buyers of the

particular signals.

And as a result the investing public

consensus as to how tihey ivaluie i various types of

programming, that would be a fair and equitabl'e 'an'd

appropriate basis to allocate value.

Q And zf

10 It's a very similar situation.

12

13

14

15

16

17

18

19

20

21

22

23

24

25

(202) 234-4433

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVENUE, N.W.

WASHINGTON, G.C. 20005 (202) 2344433
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Q And so in the end, if you were -- back to

10

12

13

our original question: If you were attempting to

assess the relative value of distant signal programs

in the cable marketplace as a whole, would you look to

a measure that shows the aggregate value across all
cable systems at the cable operator level?

15 What you would want to see is -- I mean,

16

17

there's going to be some variation, I suppose, among

cable operators.

18

19

20

21

22

23

24

25

And I think it makes sense to ask the

cable operator how the cable operator values things

rather than looking a viewer measure or what the

viewers are saying about their preferences or how many

viewers are watching something.

You'e asking which kind of information is

most relevant to making a decision is clearly what the

cable operator does or what the cable operator reports
NEAL R. GROSS

1202) 234-4433

COURT REPORTERS ANO TRANSCRIBERS

1323 RHOOE IKANO AVENUE. N.W.

WASHINGTON. O.C. 20005 (202) 234-4433
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on their own values that really should be 'give4

primacy.

Q Over any kind of subscriber intensity or

subscriber avidity?

Q

Yes, that's right.

I have no further questions.

CHAIRPERSON JIGANTI: Does the -- I have

10

12

13

14

15

16

17

18

19

20

21

22

23

a question before we start the. cross. examination.

Does the survey take into account what Mr. Stern

stated a while ago, that is the fact that these

programs, we'e talking only'abou't broadcast c'hannels
I

who take into account the fact that deciding whether

to purchase these disttarit IsilgnhlS,ltheg dlr'eady have

competing programming lon tlhel cab3.e i netwoxks?

THE WITNESS: Well, I would think that in

asking a cable operator how you do you value incoming

you know, programmi,ng'n l(iiSthnt SignalS that you

might bring in, that ''e'able 'operator'ould
necessarily reflect what'8 already'vailable in the

local marketplace.

CHAIRPERSON JIGANTII So the question

implies that. Is that correct? The question asked to

the interviewee implies that the valuation the cable

24 system operator is concerning the alternativesi an i

25 network cable?

(202) 234-4433
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THE WITNESS: I would think that would be

the case. Now, I'm not an expert in survey

methodology. But I seems to me that it would be

difficult for the operator to answer that question

without thinking about the situation the cable

operator is actually in.

10

12

13

14

15

16

17

18

19

20

21

22

23

24

25
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Q Finally, you described or you discussed.

with Judge Wertheim, the likelihood that a cable

system operator would actually be able to identify and

describe what you called the algorithm that he aptpl~ied

in coming up with a bundle of programming that he put

together. Do you recall that?

That is correct.

Q Now, a cable system operator, unlik'e Iyod

10

when you purchased your four wheel drive vehicle,

purchases programming bundles in order to sell them in

the market place, is that correct?

12 That is correct.

Q But he has some economic value associated

15

16

with the programming bundles that is distant signals,

related to how much money he actually makes when he

goes and resells them to subscribers, is that cor're'ct'?

That is correct.

18 Q Xn your view, do you think that a cable

19

20

21

22

system operator, having Quicha6ed d~istaht'signals and

having resold them to subscribers in the market place,

would be able to tell you the. relative values of .those

components of those programs, even if he couldn'

23 describe what you called the algorithm by which he jihad

24 determined them?

25 Yes. Through trial and error you

NEAL R. GROSS

(202) 234-4433

COURT REPORTERS AND TRANSCRISERS

I 323 RHOOE ISLANO AVENUE. N.W.

WASHINGTON, O.C. 20005 (200) 234-4433



2633

necessarily have to come up with some sort of an

assessment of relative values.

And it doesn't say that I know that I am

using a bundle in the way that economists describe

things. This is a problem or a question that

economists are constantly confronted with, that

because most of our work is done with calculus and

most business people and consumers don't know

10

12

13

14

15

16

17

18

19

20

calculus, obviously they didn't use calculus in

deciding how much they were going to buy and how much

they are willing to pay.

Nevertheless, the process of comparing how

they feel or the profits they realized from different

bundles or products that they provide and changing the

mix and comparing it again, they should end up by

discovery and experimentation with the outcome that is

predicted by the logic that economists use.

Therefore, a survey asking people how do

they value this should reflect their experience in the

market place.

21

22

23

25
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I

3

10

12

13

14

15

16

17

18

19

20 And what percentage of U.S. households

21 watch public television over the course of a month?

22 Well in a month, if you use the Nielsen

23 statistic known as curn, or cumulative audience -- in

24

25

talking about household, cumulative audience defined

as the percent of U.S. t.v. households that tuned in

NET R. GROSS
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for at least six minutesl dudin~g ~the 'mont'h -- it'
approximately 80 percent.

Q And what does that tell you about the

attractiveness of public television in terms of

offering different nichksl of gr6gdammi'ng'?

A Nell, that it's widely used by the public.

I mean, that's a very important statistic to's. We're
heavy on the use of eums, in TIIany ways moresO than ~

10

12

13

14

15

16

an average audience as commercial television 'uses, 'ecausethe curn gives you an idea about the public's

use of public television.

So we want to be sure that we'e reaching

with our various small audience programs the American

public.

And 80 percent, of course, tells 'youthat'ost
of them are, in fact., using our service.

17 Is it a gage of the fact that public

18

19

television is offering programming that . reaches a

bunch of different niches?

20 Nell when you break all the data down and

21 analyze it, you know,, that,', very;clear beicav.se iwei

22

23

certainly don't have individual programs with an,80;

rating. Nobody does.

24

N~L H. &t%&Q&
COURT REPORTERS ANO TRANSCRISERS
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CROSS EXAMINATION

BY MS. HAND:

10

Q Good morning, Mr. Fuller. My name is
Jacqueline Hand and I'm appearing on behalf of the
National Association of Broadcasters. As you probably
know, we'e here representing U.S. Commercial
Television Stations for their station produced

12 programming.

13 Yes.

14

15

16

17

18

19

20

21

22

23

24

25
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Q Nr. Fuller, is it your understanding that

10

the Bort". survey attempted to measure the cable
operators valuation or relative valuat.Lon of the
various p:rogramming c:ategories?

12 Yes, it: was

13 Have you, performed survey res ear'ch

14 yourself&

15 Yes.

16 And Ln your e~~erience, do you attempt to
17 design surveys to c:apture real world considerations?
18

19

20

Sorr (?

Yes, we do.

21 In your op.Lni.on, does the Bort z survey

22

23

capture the cable operators -- let me rephrase that.'n

your opinion, does t: he Bortz survey enaibl@ Cable

24 operators to take i.nto account. real world factors in

25 making their relative
valfzatidn?'FMI

R. GROSS
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Yeah, I think they do. I think that
Bortz survey, as surveys go, pretty hard measure in
the sense that they are working off their own

experience from decisions that we have made about what

they carry and what they don', about information
they'e intimately familiar with and so I should think
that the measure provided by Bortz was something that
would be answered by a cable operator during an

interview with some authority and a well-informed
10 decision.

13

Q And in your opinion would cable operators
think about their own experience in answering the
questions to the Board survey?

14 Certainly.

16

18

19

20

21

22

23

24

25

NEAL. R. GROSS
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10

12

13

14

15

Q Now, you state in the next sentence'h
page 3, the second sentence under 1 that "the Bortz
study provides the .most reliable source of informat~iod

available on benefits to 'the Cab'le'oper'ators." Do you
16 see that?

17 I. do.

Q And what is the basis for you stating that
19 it's the most reliable source of information?
20 It's reliable in the sense that it's 'th'

21

22

23

24

25

most logical and appropriate s'ource for'efining value
from a cable operator.

I believe that asking the cable operators
how they assign rela'tive''aide''o 'the 'ifferent
program categories is a direct measure and that's what

NEAL R. GROSS
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132$ RHQOE ISLANO AVEHUE, N.W.



5234
Bortz did and that's what we should use as opposed to
say some viewer measure, which is not a measure of the
cable operators themselves.

10

12

13

14

15

16

17

18

19

20

21

22

23

24

25
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Sr MR. STEWART:

Thank you. Mr. Downey, do you have PTV

Exhibit 43'?

Yes.

Q I want to talk with you about the last
line there: estimated expense on local programming.

Do you see that?

10 Yes.

Q Now first looking at your Exhibit 42 flow

12

13

14

15

chart, does that bottom line encompass both of these

boxes on the lower left-hand here, the local program

production and acquisition and program acquisitions

for regional networks?

16 In retrospect, I would -- it doesn'

17

18

really fit either because I need to make an adjustment

to the text in the box to make it work right.

19 Yes.

20 What I would do is strike the word

21 "acquisition" from the left-hand box

22 Q Yes.

23 and then all of this money belongs in

24 that box.

25 Q I see. So it does not include any money

NEAL R. GROSS
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that's spent by local stations on acquiring programs

from others?

Q

From third parties.

Okay.

It does not.

Q Okay. Secondly, does it include

expenditures on production'on p'rogrhms by Stations, by

individual stations, that are then broadcast on other

PBS stations?

10 Quite possibly, yes. The first i'ns'tahce

12

13

14

15

is the money left at the station with which it can

produce local programs.

And a large part of this is the sort of

infrastructural cost of producing local programs,

having staff, producers, directors, PAs, what have

16 you.

17

18

19

20

21

But ultimately a program gets produced'.

It may only be shown in that market, but that -- but

it's very common because again of the independent

nature of public television for stations to share

their local productions wit'h other communities, to the

22 extent it's relevant, of course.

23

25

NEAL R. GROSS
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Q Okay. Now finally, we talked about -- you

10

talked before about taking that roughly $ 300 million

number across the bottom line there and calculating--

and expressing it in terms of an average per entity.

Is that right?

And you did that by dividing that total by

about 200. Is that right?

16 Correct.

Now did I understand your testimony

18

19

correctly that 200 -- that there are more than 200

separate stations?

20 Transmitters

21 All right, and let's use the term

22 "transmitter." And let's look at the WGBH example you

23 gave for example.

Yes.

25 What are the call signs of the stations in

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
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There are two stations in Boston: WGBH,

Channel 2, and WGBX, Channell44.

Okay, and the -- and WGBH or the

There's one building that contains a staff

that operates both stations.

Q Okay. And then there's also a Springfield

transmitter?

There is a separate operation in

10 Springfield, a separate staff, separate transmit'te'r,'hannel

56, WGBY

12 Q Okay.

13 which is licensed to the WGBH

14

15

Educational Foundation, but operates, by and large,

individually of the Boston station.

16 Q Okay. And if you were to look at the

17

18

19

question from the perspective of a viewer, a viewer.

would perceive of those three different transmitters.

as each being a broadcast station, correct?

20 Correct.

21 Q Okay. And each of the three of those

22 could be carried by a cable operator as a separate

23 distant signal, correct?

24 That's correct.

25 Q Okay. So looking at it in that sort .of

NEAL R. GROSS
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colloquial sense, this one -- the three WGBp

transmitters are, in effect, three public television
stations, correct?

They are each individual and independently

licensed by the FCC as a non-commercial educational

television station.

Okay. And are there 350, or roughly 350,

such stations in that sense in the PBS universe?

That's correct.

10 Okay. So if you looked at an average

12

expenditure by station, you would divide by 350

instead of 200. Is that right?

13

14

You could do that, yes.

Okay. So you would get something under $ 1

15 million per transmitter if you calculated the average

in that way?

17 That's correct.

18

19

20

21

22 CROSS EXAMINATION

23 BY MR . LANE:

24 Mr. Downey, I'm Dennis Lane. I'm

25 appearing on behalf of Program Suppliers. Could you

NEAL R. GROSS
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turn to page three of 'your''- page three of

testimony?

5473

Yes.

Q In the first full paragraph, you indiiciath

that there are more requests for funding that c'n'e
met by PBS's limited resources. Do you see that?i

Yes.

Q Do you think there is -- that's any

different from the situation in commercial televi~sionP

10 I don't know with any precision, but I

12

would expect there are more requests or more proposals

considered by commercial broadcasters than they are

13 able to or willing to finance.

14

15

16

17

18

Q And -- I thought I could talk to you about

this Exhibit 43 here and the sources of the,funding.

When you -- when you ta3.ki about ~the 'pr'oducer's being

under constant -- wel'1, first you talked about the

programs being under constant pressure to reduce their

19 budgets. Do you see that?

20 Yes.

21 Q That paragraph? Is that -- do you think

22

23

there is any dif ference in, the,commercial, marketplace

than public television on that?

24 I think to some extent, the circumstances

25 are different. I think in both cases there is

NEAL R. GROSS
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probably always the hope -- hope springs eternal. One

would like to pay less than -- than perhaps the

offered price.

But it wouldn't surprise me to learn that

on the commercial side, there is also pressure to

reduce budgets.

Q Okay. Now can we just go to Exhibit 43?

And I'm a little bit confused by this that the numbers

that we added — — or at least I added at the bottom of

10

12

the page for program production by station, those were

numbers roughly in the magnitude of $ 600 to $ 650

millon?

13 Yes. The amount extended by stations on

14 programming and production.

15 Right. And as I understand it, if we take

16 the first line of that page, that is -- that is their

17 income for each of the fiscal years.

18

19

Right.

That's like a $ 1.2 billion to almost $ 1.4

20 billion?

21 Correct.

22 Q And you'e saying they cut roughly half of

23 that for total cost of program production, correct?

24 Correct.

25 And that
NEAL R. GROSS
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ARBITRATOR WERTHEIM: Excuse me, where is
the $ 600 million figure? I don't see it.

THE WITNESS: It's the figures we wrote up

on the

MR. LANE: You didn't write it into the

box. You'e supposed to do that.

THE WITNESS: It was this set of figures''

ARBITRATOR WERTHEIM: Oh, I see. That'

what you -- I forgot about that.

10 BY MR. LANE:

Q And these program production costs by

12

13

stations are related directly to the PTV income. '

mean, we'e talking about the costs by the stations

14 and their revenues, correct?

15 Yes.

16 Okay. So as I understand it, roughly. half

17 of their income goes to program production?

18 Correct.

Q Okay. And then half of that is I thae.

20 estimated expense on local programming, right?

21 Correct.

22 Q All right. So now, that leaves, for a11

23

24

practical purposes, somewhere around $ 300 million

between what they'e spent on local programming and

25 what their total program, production. cost is,. correct"?

NEAL R. GROSS
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Correct.

10

12

13

14

15

16

17

18

19

20

21

22

23

24

25
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COURT REPORTERS ANO TRANSCRlBERS

1323 RHODE ISLANO AVENUE. N.W.



5495

consider to be an overlap situation?

Overlap is a term we usually use in a

different context.

Okay. How do you use it?

The best example that comes to mind

immediately would be here in Washington we have two

stations licensed to the District of Columbia -- WETA,

Channel 26, and WHMM, Channel 32. And they overlap

each other, because their signals are essentially

10 concentric.

In what percentage of markets served by

12 PTV are there overlap situations?

13 Oh, gosh. Well, there are -- to the best

14 of my recollection, there are about -- there are,

15

16

obviously, degrees of overlap. For the kind of case

I just described where they almost literally are

17 virtually concentric, there are about two dozen

18 situations like that, not all in major markets but

19 predominant ly.

20

21

And how much overlap would there be that
l

aren' an exact match?

22 Well, these are, of course, gradations.

23 The -- I don't know, it's very hard to come up with

24

25

anything -- any kind of precision about this. I mean,

we are -- here in Washington, we'e able to see the

NEAL R. GROSS
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Maryland, station, and some people in

Montgomery County can Isee the Hagerstown station„ So,

you know,, it's a -- there. is this kind of infinite'radations.

C? Well, I was wondering if there are 350

stati'ons in roughly 210 market, in t: he Uni.ted statos,',

there are 350 public television stati.ons as xe've

defined that

A Yes.

10 transmitters, ancl roughly 210, does

that give us some idea. that Iroughlg~ each market — — I

12 know th.is is a gross, rough estimate -- but roughly„

13 there is one and a hetlf public television stations for

14 each market in the country'?

15 I'm a li.tt'e uncomfortable with that for

16

17

thi.s reason. The designation of (quote) "markets" by

Nielsen and. Arbitron is relatively arbit rary. And.

18 when you — — particularly when you get out west, a

19 market can be the size of a -- the size of an area

20 code

21 We have,stations in -- the second. point is

22

23

the. physical location of a public television

transmitter may or may not appear on its face to be

rational with respect to'convten'tional'market behavior

25 for this reason,

NEAl R. GROSS
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If you take a state like South Carolina or

Alabama -- and there's about 25 different state
systems -- what they have done is to place their
transmitters in a way to reach the population of the

state, not so much the population of a particular
city. And so those transmitters get sprinkled around

the state for reasons other than, you .know,

conventional commercial market-by-market approaches.

So the one and a half per market is a bit of a

stretch.

I think I'd be more comfortable with -- as

12

13

I said a moment ago, there are about two dozen

well, for want of a better term -- hard-core

14

15

overlapping situations like WHNM and WETA, and then it
tails off fairly quickly.

16 Now, at the bottom of page 5, you talk
17 about the example of Sacramento, California. Do you

18 see that?

19 Yes.

20 Q And that is a situation where another

21 a San Francisco station is carried in the same area

22 that KVIE is?

23 KQED is -- is carried on cable systems in

24 Sacramento, which by definition makes it a distant

25 signal.

NEAL R. GROSS
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And have you seen membership 'fall off in

Sacramento as a result of that? Is that what 'is
occurring here?

We -- you don't see fall off so much for

the reason that, you know, KQED has been available in

Sacramento for as long as 'ther'e 'ha's been cable. So

the only time you would expect to see that is 'if'at a

particular moment in time, a contemporary moment in

time, suddenly a distant signal appeared and then you

might expect to see fall. off of viewing and

potentially membership, yes.

Well, you -- I'm sorry.

The point is that Sacramento is faced with

15

16

17

18

the constant struggle of getting Sacramentoans to

contribute to the local station. And to whatever

extent people in Sacramento:are watching KQED,. and

therefore are not contributing ta the local station,

is the point we'e trying to.make.

19 And I think you indicated earlier this

20

21

morning that roughly 10 . percent. of . viewers, on

average, contribute

22 Are contributors. At any one moment .--.

23

24

25

well, we have about 5.2 million. members, subscribers.

That could be a person or a family. And there. are.--.

in the prime time -- in. our. prime.-time weekly curn,

NEAL R. GROSS
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there is about 55 million households, so that's where

I get the figure one in 10.

But I would also make the point that we

also know from research that about three in 10 have

ever been a contributor. At any one time it's about

one in 10.

MR. LANE: At this time, Mr. Chairman, I'd

10

like to introduce as Program Suppliers Exhibit 45-X

pages from a document that was supplied to us by

counsel. It's called Public Television Service

12

13

Structure and Analysis. I have the entire document.

(Whereupon, the above-referred

to document was marked as

14

15

Program Suppliers Exhibit

No. 45-X for identification.)

16 BY MR. LANE:

17 Q Is this a document that you'e seen

18 before, Mr. Downey?

19 Yes.

20 Q And it was prepared for public television,

21 was it not?

22 It was commissioned by the Association of

23

24

25

America' Public Television Stations, which is, for

want of a better term, public television's lobbyist

organization here in Washington. It's not associated

NEAL R. GROSS
COURT REPORTERS ANO TRANSCRIBERS

1323 RHOOE IGLOO AVENUE, N W



5500

with PBS. It's a different company from PBS.

Q Now, I'd like to turn first to pages 6 and

7 of this document, and the pages are on the top

right-hand side. And I have the complete dbc6mhn6

here if you feel you need to'ook at that.
One of the things that -- let me ask you

this. Are you generally'aware that'public television
does worse in cable homes than it does in non-cable

homes?

10 I'm aware of that.

Q And that would be reflected on the data

12 that are presented on 6 and 7, is that

13 I haven't had a chance to look at this,
14 but

15 Q Well, would you do that and just
16 Yes.

17 Okay. Would you please turn to the page

18 that is marked number 33 on the top right-hand corner?

19 Do you have that?

20 Yes.

21 Q And do you see in -- not really a chart,

22 but there are some numbers in sort of a chart —: like

23 form in the middle of the page.~

24 Yes.

25 Q And that refers to Sacramento, does 't
NEAL R. GROSS
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not?

Yes.

And that also refers to KVIE, and is that
the same station to which you were referring on page 5

of your testimony?

Yes.

And according to this snapshot,

10

approximately 11.3 percent of the Sacramento

metropolitan area TV households were members of public

television, is that how you read this?

Q

That's how I would read that.
Okay. So that at least at the time that

13 this study was done, it appears that Sacramento had a

membership level that was consistent or at least
reached the average of what you would kind of expect,

16 is that right?

No, not -- actually not. Have to be

18

19

20

21

22

23

careful.. The -- when I say -- what we say is of those

who watch public television, are regular watches of

public television, about one in 10. Remember I said

that our prime-time weekly cumulative audience is
about 50 percent of all U.S. TV households, which is

about 50 million households in round numbers, and we

24 have five million subscribers.

25 If you take our five million and project
NEAL R. GROSS
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it to the ent ire population, j'.t i~ only one in 20,

rather than one in 10. The way I read. this data here

is that 1 L percent of all. TV households in Sacramento

are. members, not -ju:t those who watch but of al.l TV

households. So this i " really about twice the -- the

average. If you were twice as good as

Okay.

the average.,

10

12

13

14

15

17

18

19

20

21

22

23

24

25

hlEAL IR. GFlOSS
&BURT REPORTERS ANO TRANSCRIBERS

I 323 RHO()E ISLANQ AVENUE. N.W.



II



5361

BEFORE THE

COPYRIGHT ARBITRATION ROYALTY PANEL

LIBRARY OF CONGRESS

DISTRIBUTION OF 1990,

1991 AND 1992

CABLE ROYALTY FUNDS

Docket No.
94-3-CARP-CD90-92

Hearing Room 414, Fourth Floor
Madison Building
Library of Congress
101 Independence Avenue, S.E.
Washington D.C.

Friday, January 19, 1996

The above-entitled matter came on for hearing,
pursuant to notice, at 9:30 a.m.

BEFORE:

THE HONORABLE MEL R. JIGANTI, Chairperson

THE HONORABLE JOHN B . FARMAKIDES

THE "HONORABLE RONALD WERTHEIM

NEAL R. GROSS
COURT REPORTERS ANO TRANSCRISERS

1323 RHOOE ISLANO AVENUE. N.W.

WASHINGTON. O.C. 20000 (202) 234-4433



5365

WITNESS

INDEX
DIRECT, CROSS REDIRECT , RECROSS

M. Peter Dawney
By Ms. Woods
By Mr. Stewart
By Mr. Lane

$ 367 I I I I ! !
I'55'18'.

$458 '4

IP'2 !

Dr. William Fairley
By Mr. Hester
By Mr. Stewart
By Mr. Lane

$ 53I 8

EXHIBITS
Exhibit No. Description Marked Received

Public Television

41

42

43 PBS Financial Data 5421

5367

5367

5423

Proaram Suooliers

44-X PBS Income FY91 S FY92 5481 ,5537

45-X Public Television Service
Structure and Analysis 5499' '5537

46-X Carriage of PBS around Elkhart
and Jacksonville 5505I

NEAL R. GROSS
GOURT REPORTERS ANO TRANSCRISERS

1323 RNOOE ISIANO AVENL%, N.W.

WASHINGTQN, I0.C. 20005 (202) 2344&33



5538

identification, were received

into evidence.)

Is there anything further?

MR. HESTER: I'm sorry, Your Honor. I

didn't think the witness figured he was going to talk

for a while.

The Public Television Claimants, Your

Honor, call as their next witness Dr. William Fairley

to the stand.

10 CHAIRPERSON JIGANTI: Dr. Fairley, would

12

you stand please and raise your right hand?

WHEREUPON,

13

14

15

16

17

DR. WILLIAM B. FAIRLEY

was called as a witness by Counsel for the Public

Broadcasting Corporation Claimants and, having been

first duly sworn, assumed the witness stand, was

examined and testified as follows:

18 DIRECT EXAMINATION

19 BY MR. HESTER:

20 Could you state your name for the record,

21 please?

22 William B. Fairley.

23

24

25

Q And are you sponsoring the testimony of

William B. Fairley that has been submitted with the

direct case of Public Television Claimants?
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Yes.

Q And, Dr. Fairley, what is your

position?

I have a consulting practice in

statistics. The vehicle is a firm called Analysis and

Inference, Incorporated, located in Swarthmore,

Pennsylvania.

Q And what is your position with Analysis

and Inference'

10 President.

Q And how long has Analysis and Inference

12 been in existence?

13 Since 1979.

14 Q What is your educational background,

15 Dr. Fairley?

16

17

. A Let's see, I went to high schdo3J j).nl

Virginia. I graduated from Swarthmore College with a

18

19

20

21

B.A. in Economics. I had a yeax at the London School

of Economics and began graduate studies in economics

at Harvard but soon after that changed to statistics,
and I received a Ph.D'. 'in'tatistics from Harvard

22 Department of Statistics.l

23

24

Q And what did you do after graduating from'arvard

with your Ph.D. in statistics?

25 The first job I had was with thel PiZlStl

(202) 234-4433
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10

12

13

14

15

National Citibank in New York, Citibank as it is known

now. I also taught part-time as an Adjunct Assistant

Professor at the NYU School of Business. Then I

worked briefly at the -- what was called the New York

City Rand Institute. It was an off-shoot of the Rand

Corporation. I did work for the city government on--
for various urban issues. And I finished up my period

in New York teaching full-time at NYU Business School.

After that, I taught in the Public Policy

Program at Harvard in the School of Government for six

years as an Assistant -- an Associate Professor.

After that, I worked for almost three years for the

Insurance Commissioner in Massachusetts -- James

Stone. And at that time, I decided to -- to go into

business and started Analysis and Inference in Boston.

16 Q And have you taught statistics and applied

17 statistical techniques?

18 Yes, I -- I taught that full-time at NYU.

19

20

21

22

23

24

25

I taught it almost full-time at Harvard, and we also

had some other duties, workshops in public policy and

the like. Since then, the last several years, I have

taught off and on at Swarthmore College. I gave a

course at Temple University in Philadelphia -- gave a

few courses. I was a Visiting Professor in the

Department of Statistics and Operations Research at
NEAL R. GROSS
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the NYU Business School, I guess it was four years

ago.

Q What is your general field of expertise,

Dr. Fairley?

Generally, it's statistics with a strong

background in economist:sJ ke2Iy lgEIne~ra'lip,'nd'hen I

have other -- a few other kind'f subspecialties.

Q Have you previously testified as an expert

in statistics in litigation?'0

Q

Yes, a number of times.

Now, Dr. Fairley, do you have any

12

13

corrections to make to your written testimony,

specifically to Table '1?

14 No.

15 Q With. respect to -- do you have any

16

17

corrections to make with respect to the confidence

intervals on Table 1?

18 Oh. Simply to point out something that

19 might have been in thh dikculsslioh 6ri ai feotinote t'hat

20

21

22

these -- this -- these axe -~ it's really: a: pretty

technical point, because it ldolesh.'t -'— ',I'don',t,think

it's going to make much,difference,.

23 For the record, this is -- you'e talking

24 about Table 1, which'ppears after page 9 of your

25 testimony?
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Q

That's right.

Okay.

And it has to do with whether you -- a

combination of the uncertainty arising from the -- the

models that I used, as I'l explain, and the

uncertainty in the -- the sampling -- the fact that

these data are drawn from a sample of systems.

Q So do you have any corrections to make?

No.

10 Okay.

NR. HESTER: At this time, Your Honor, I

12 would make the witness available for voir dire.

13

14

CHAIRPERSON JIGANTI: Any questions for

Dr. Fairley? Hearing no questions, you may proceed.

15 BY NR. HESTER:

16 Dr. Fairley, could you provide an overview

17 of the reason for your written testimony?

Yes. The -- in the Bortz survey of cable

19

20

21

22

23

24

systems, they had between five and seven program

categories. Now, when a system did not carry PBS for

a Canadian station, they gave -- they said the share

for -- for PBS and for Canadian programming was zero

for that system. That's what I call, and maybe the

phrase has been used here, an automatic zero.

So it's -- they are forced to be zero,

(202) 2344433
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whereas for no other program category is that hrdeI

And so the -- that's essentially the problem that is
being addressed, what to do about that.

Q Now, would that automatic zero methodology

cause the value of PBS programming to be understated

in the Bortz survey?

Yes.

Q And why is that?

Because it's certainly going to be true

10 that if you ask people, even if they don't carry it,

12

13

many will -- will think there is some value to it.
And in terms of the phraseology of question 4A, to ask

the respondents about the relative value to them of

14

15

16

17

having these various programming categories'for

getting and retaining subscribers, if the question was

simply asked, many of the r'espondents I think would--

would accord to some value to PBS or -- or to 'the

18 Canadian--

19

20

21

Q Now, in the 1989 case, did the Copgri~gh~t

Royalty Tribunal consider the issue of whether an

adjustment was needed to take account of this

22 automatic zero methodology?

23 Yes, I read their decision.

And did the tribunal, in that case, apply

25 an adjustment factor to the Bortz results in 1989, to

NEAL R. GROSS
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take account of that automatic zero methodology?

Q And that caused an increase in PBS's

share?

Yes.

Why oan't we simply apply that same

adjustment factor that the Copyright Tribunal used to

the Bortz results for the years 1990 to '92?

Well, that -- that factor was introduced,

10

12

15

16

18

correctly I think, for recognition that there was a

problem. But the actual factor itself was really a

back-of-the-envelope kind of thing. The calculation

was setting aside Canadian programming. There axe six

categories including PBS and five if you exclude PBS.

So the ratio of six to five was taken to

say, "Well, we'l ratchet up PBS by this ratio," which

is 1.2, to somehow account for dxopping PBS out of the

five when five were asked.

And was that what you would consider a

20 statistically rigorous way of adjusting for this

21 issue?

22 No, not at all. It had no basis in

23 something that you'e estimating. It was something

that seemed plausible, went in the right direction.

25 Q So have you undertaken here to apply

NEAL R. GROSS
COURT REPORTERS ANO TRANSCRIBERS

1323 RHOOE ISLANO AVENUE, N.W.

WASHINGTON. O.C. 20005 (202) 234-4433



5545

statistica.L techniques to derive adjusted values for

PBS to take account of this automatic zero

methodology?

YeEI.

And are you deriving estimated va Lues for

those who we re not asked about PBS based on 'th'

responses of those who were asked?

Exactly.

Is that the general way that you undertook

10 to do this?

YeEI

12 So have you derived estimates based on the

13 survey results as measured by Bortz?

Yes

Is your analysis .based. on novel

16 statistica.L techniques?

17 No, Lt -- it uses standard statistical
18

19

20

21

22

23

models. This i.s a common problem in statistics that

for one reason or anothex you have what are called

missing va.Lues. And the -- there are many approaches

to getting around t.he problem, but a.Lmost a.ll of them

involve finding a good technique to estimate what

those miss:ing values are, to then substitute them and

24 use them in the analysis you want to do.

25 So is there a generally recognized body of

(202) 2&l-4433
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statistical literature on the process of estimating

missing values?

Oh, yes. There has been a lot of recent

work -- well, not so recent work. About 10 years ago,

Donald Rubin is the most prominent statistician
involved there. He has written two books and

10

countless articles on this subject. There are many,

many statisticians in universities who -- this is a

whole field. You go to statistics meetings and

there's always a session on missing values.

Q Everybody here would like to go to a

12 statistics meeting after they get done with this case.

13 I'm sure.

14 Let me ask you to turn to page 4 of your

15

16

17

18

testimony, please. I want to begin generally with a

discussion of the Bortz survey results. On page 4,

you summarize the Bortz results related to public

television. What do these results reflect?

19 Well, in the top table, in each of the

20

22

23

24

25

years '90, '91, and '92, the -- over in the right are

the sample sizes for the Bortz survey -- 173 in 1990,

for example. Then, the 27 in that line are the number

out of the 173 who actually carried a PTV distant

signal. And the balance, 146, are those who were

were the automatic zero value for PBS. So this lays

NEAL R. GROSS
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out the results of the survey that way.

Q So taking it from there, if you look down

at the bottom of the page, and you show there a PBS

share for 1990 of 15.4 percent among the resp'ondents

carrying a distant public television signal, what does

that number reflect'

That's the average of the shares'he+
reported to the interviewers for the 27 in 19'90, for

the 27 systems that carried a PTV distant signal. So

10 it's their average share response.

Q So among those who were actually carrying

12

13

a distant public television signal; that's the average

value that was reported in 1990?

That's correct.

15 Q And does the same explanation apply to 'the

16 numbers for 1991 and 1992'?

17 Yes.

18 Q Now, the other column at the bottom of the

19

20

page shows something you'e headed "PBS Share in Bortz

Survey." Do you see that'

21

22 Q

Right.

And what do those numbers reflect? And,

23 again, just for purposes, of an,example,,let',s focus on l

24 1990.

25

(202) 234-4433
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report on the 1990 -- the 2.7 is the estimate found,

for the 1990 survey. And the reason it's so much

lower than 15.4 is it -- primarily, that 146 stations

were assigned these automatic zeroes. So what you

have there is the average of 27 shares for PBS

were reported, plus 146 zeroes, divided -- all divided

by 173.

Q So the reason that number is substantially

10

12

13

lower than the results among those who carried a

distant public television signal is really a function

of taking a weighted average of a lot of zeroes and

the responses that were given by those who were

actually carrying a signal? Is that fair?

14 Yes. You know, roughly on the order of

15 four-fifths of the cases in the several years are

16 were automatic zeroes.

17 Now, let me ask you to turn to PTV

18

19

Exhibit 38. Do you have the exhibits arranged that

way?

20 Yes.

21 ARBITRATOR WERTHEIM: 38?

22

23

24

MR. HESTER: 38, Your Honor.

ARBITRATOR WERTHEIM: Thank you.

CHAIRPERSON JIGANTI: Do you mind if we go

25 back one second?

(202) 234-4433
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MR. HESTER: Sure.

CHAIRPERSON JIGANTI: Mr. Hester said that

this wa. a weighted value. Is that the proper

terminology'

THE WITNESS: You can -- yes, it is. It'
weighted in several senses. It,'s actually a -- what'

called a. stratif:ied ratio estimator of a revenue

10

12

weighted average for the whole group,. So it'
there is actually a couple of different kinds of

weight.ings going on the:re.

CHAIRPERSON JIGANTI: But with regard%

THE WITNESS: But what he is

13 CHAIR.PERSON JINNI'I: -- to the zer(lee%

14 THE WITNESS: -- the zeroes, what he is

15

16

really talking about is simply that if you add up the

27 guides f: or PBS, and add the zeroes, divide bQ 3170,

17 yeah, you can view that as a weighted estimate,'s
18 what it is is the -- with the weights being 27 over ~

19 173, and 146 over 1.73, yc)u're''aking the average of

20

21

22

23

24

25

15.4 weighted by the proportion of -- of 27 to 173,

plus it.'s really the '--'t's the. weighted averhg(('f

15.4 and zero. And the weights are, for 15.4, the

fraction of: the systems that carried PTV, 27 over 173.

So you multiply that fraction times 15.4, and then you

add zero,, which is the average of the zeroes times the
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the other fraction or 146 over 173

BY MR. HESTER:

Q Dr. Fairley, let me see if I can just work

10

12

13

it through this way, and tell me if it makes sense.

First of all, this won't come out exactly correctly

this way unless we take account of the stratified
ratio estimator that you mentioned. But if we took a

simple weighted average, if you had in 1990 -- could

you look at it this way, as 27 -- 27 times the average

share reported of 15.4 plus 146 zeroes? And then if
yo'u divided that by 173, is that roughly the point

that you'e making that it', roughly speaking, a

weighted average?

14 Yes., and you can -- and if I can just

15 Q Sure.

16 transform your equation into

17 Q What it equals. Pull out the weight, make

18

19

20

21

22

it a little clearer perhaps. Right. You'e got 27

over 173, times the share of 15.4, plus 146 over 173,

times zero, and that fraction roughly works out to

something comparable to this PBS share that you show

for 1990, is that right?

23 Yes.

24 ARBITRATOR F&WAKIDES: What is the

25 significance, sir, of having 146 times zero in that
NEAL R. GROSS
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equation? Isn't that zero? I

THE WITNESS: Up here?

ARBITRATOR FMQQGCIDES: Yes.

THE WITNESS: Zero, in this context, is
viewed as the -- as the average of'46'zeroeS.

ARBITRATOR F2GQGQCIDES: 146 zeroed ~ar4

zero.

THE WITNESS: Exactly.

ARBITRATOR FARMAKIDES: I ' not sixr4 II

10 understand. What is the l siLgzliflie'ance'oui 1'46'eroes in

12

13

14

15

16

17

18

that equation?

THE WITNESS: These are the automatic

zeroes. So if you want'to find 'th'e average over,all,
173 systems of the share of values that the survey

assigned, you want to a'dd'p what'--'nother way to

look at this is 15.4 is some total number of shares

divided by 27. So if yo'u cancel'the '27', this whole

thing is -- is equal to the total, just adding up all
19

20

21

of the shares for the 27 that weren' automatically

zero. That's the total'f those.

And then, obviously, this thingis,'--,'2

BY MR. HESTER:

23 Q When you say "this thing," you'e talking

24 to the 146

25 Times zero
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Q times zero.

is the sum of 146 zeroes, which of

course is zero.

ARBITRA.OR FARMAKIDES: So why does that

fit in there? What is the significance of that? I

understand what you'e saying. But in your equation,

what is the significance of that?

THE WITNESS: We -- we started out, the

10

12

13

14

17

question was is -- can you do 2.7 percent as a

weighted average?

ARBITRATOR FARMAKIDES: Yes.

THE WITNESS: And I'm trying to answer

that. This is the sense in which it is a weighted

average. It's a weighted average of the average

response from the 27 and the average response from the

147, where the weights are these two fractions -- 27

over 173 and.one minus that fraction, or 146 over 173.

ARBITRATOR FARMAKIDES: Now, your 146 over

19 173 is times zero.

20 THE WITNESS: Yes.

21

22

ARBITRATOR FARMtDCIDES: So that' zero.

THE WITNESS: That's zero.

23

24

ARBITRATOR FARMAKIDES: Okay. I'm still
that's all right. Proceed. I -- maybe I'l catch

25 on.
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ARBITRATOR WERTHEIM: I think what he'

asked is why do you have the 146 times zero or the 146

times zero over 173. It'; -Ill going to be zero.

THE WITNESS:, It' a Ll zero. Why bother?

ARBITRATOR WERTHEIM: Why bot her?

THE WITNESS,: Is that the issue?

ARBITRATOR FARlCV'&IDES: There' no

signif:Lcance to the eqiuatitnl ilnslofar'0 I can see, by

having 146 -- unless you" r0 doing't merely to clarify
10 the equat ion.

12

13

14

15

THE WITNESS: I'm trying to respond to the

question,, which was, is it' weighted average'? And I

said it was. Now, a weighted average has two terms

usually, and so I'm going to show -- thi.s is the first
term, and. thi.s is the s~"cond term.

16

17

EZBITRATOR WERTHEIM: But let me a. k you

this way„ sir. If you had 27 respondents carrying a

distant signal, and 17'3 tot'al r'espondents, do you need

19 to know or even care how many said zero or were

20 assigned a zero?

21 THE WITNESS: Well

'22 ARBITRATOR WERTHEIM: Isn't the 27 and the

23 173 the key number?

24 THE WITNESS: I "m not sure I -- I foLlow

25 your egestion, in that the problem here is these
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automatic zeroes itself. I'm working up to explain

how to estimate these missing values.

ARBITRATOR WERTHEIM: Well, I can see why

for informational purposes you'd put the plus 146

times zero. But once you'e informed us of that,
can't we just ignore it because zero is zero?

THE WITNESS: Absolutely.

MR. HESTER: I may be the culprit here.

have

10

12

13

14

15

16

THE WITNESS: This is the answer. This is

2.7, you know, roughly.

ARBITRATOR FARMAKIDES: You said, as I

understood you, absolutely. I think that answers our

question, because we -- I have a couple of other

questions later on. I'e read your testimony, and I

and so, but you just said in response to Judge

Wertheim's question that, absolutely, you'e
18

19

20

21

22

suggesting that 146 times zero isn't going to add to

the equation.

THE WITNESS: No.

ARBITRATOR FKVKKIDES: It's just there

for informational purposes.

23

24

25

THE WITNESS: Just expositional.

ARBITRATOR FAIVCAKIDES: Thank you.

THE WITNESS: Yeah.

(202) 234-4433
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CHAIRPERSON JIGANTI: If there were one

actually 146 zeroes, each of them ascribed a zero to

it, would it still be referred to as a weighted ~

average or would that just merely: be the 'mean or

median? I guess median.

THE WITNESS: I'm not sure I heard the

question. Are you saying if ~- if they had asked

everyone?

CHAIRPERSON JIGANTI: Yes, and they

10

12

13

14

15

16

17

18

19

20

21

22

23

24

actually said zero.

THE WITNESS: Actually said zero.

CHAIRPERSON JIGANTI: And would that still
be referred to as a weighted average, or would it be

just the average?

THE WITNESS: Well, it's a fact that any

-- you can write any average as a weighted average hy

making a - - doing this kind of thing. So there

wouldn't be any particular reason to convert it into

a weighted average, because you probably wouldn't be

worrying about it. But! iaaf Iyou wanted .to, .you could.

CHAIRPERSON JIGANTI: But if you 'di'dn't'ant

to, would it be --, could, it —
,
— you just,refer to

it as an average?

THE WITNESS: Absolutely. This is just a

25 simple average.

NEAL R. GROSS
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BY MR. HESTER:

Q And let me just follow up on that point,

Dr. Fairley. If in the Bortz results these 146 cable

operators had assigned a zero value, had actually been

asked and had said they valued it at zero, would there

be a basis for the automatic zero correction that

you'e making here?

Okay. Now, let me ask you

10

12

13

14

15

16

17

18

19

20

21

22

23

24

25

ARBITRATOR WERTHEIM: Excuse me. Could I

just go back to see if I can finally settle this in my

own mind? You'e applying your statistical formula

that you would apply any time you got different

results out of one subset than you got out of the

total of the group being studied, is that correct?

THE WITNESS: You could, yeah.

ARBITRATOR WERTHEIM: Now, with that

formula, if, for example, the respondents who did not

have a. public television distant signal had been

assigned a one or a two, all right, you'd plug that

number in where you now have a zero, and, of course,

that would affect your results. But then you'd have

an actual number you were working with. It's just

coincidence that here the number that you get plugged

into in that slot is a zero, because that', in fact,

NEAL R. GROSS
COURT REPORTERS ANO TRANSCRISERS
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THE WITNESS: Absolutely. In fact

ARBITRATOR WERTHEIM: Is that co&rhctj:?'HE

WITNESS: Yes, you'e anticipating

something I was going to 'sa'y 'about Table 1. If you

want to just turn to that

BY MR. HESTER:

Q Let me keep it in sequence or we'e

10 Q

Okay.

all going to get 3.ost

All right.

12 Q I'm afraid, or at least I'l get lost.,
13

14

15

Maybe everyone else wonI't~, but j.et; me,just, follow up

on Judge Wertheim's point, though. If the survey

respondents had automatically been assigned a one

16 instead of a zero, among those who wer'e:not carrying

17

18

a public television sign@li yog Would still have a

missing value problem, wouldn't you, because there

19

20

wouldn't -- you would still be missing observations as

to those who were not asked a question?

21

22

23

24

Q

You'e saying that they'e not asked.

They'e not asked

And that an automatic one is assigned.

But an automatic one is assigned instead

25 of an automatic zero. You would still have the

NEAL R. GROSS
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problem that you are addressing here of missing

values, correct?

Yes.

Q And so the estimation technique you would

be applying here would still be pertinent no matter

what the arbitrary assigned value is, correct?

That's right, including if it were too

10

12

large.

Q Is the missing value methodology based on

the fact that some respondents in the survey did not

give answers to the questions? Is that the reason for

the missing value methodology?

13 Some respondents were not asked the

question.

15 Q As to public television programming?

16 Yes.

17 Q Okay. Now, let me ask you to go to

18

19

Exhibit 38, please. What does Exhibit 38 reflect'

These are bar charts. Are these charts you prepared?

20 Yes.

21 Q What does Exhibit 38 reflect? And let'
22

23

24

just focus on a year for purposes of illustration.
Let's focus on the first page for 1990. Could you

explain to the panel what this reflects?

25 Yes. This is showing, in a way that I

NEAL R. GROSS
COURT REPORTERS ANO TRANSCRIBERS
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hope is -- hope itself will be the 22 out of the 27

respondents who gave a positive share to PBS when

responding. So starting at the left-hand side, one

respondent said three. So you -- then proce'eding

along the next three respondents said five. The next

four said 10. When I say "next," it's just next in

the graph. I'm sure they weren't -- didn't answer in

this order. And then, one, two, three, four, five

10

said 15. Somebody said 17. Three said 20, and so

forth.

So it's -- it's just a -- a way to display

12 the distribution of the actual values of'the
13 respondents.

14 And is there some significance for

15

16

17

purposes of your analysis in this distribution of the

actual values that you see here for those who answered

the Bortz survey as to question 4?

18 Yes, there is, because what it shows. is

19

20

for almost all of the respondents -- and this is true

of the other years, too -- when they carry PBS, it had

21 a reasonable share, for most 'of them, the great

22 majority of them, 10 or above.

23

24

Q Now, in your answer in describing,

Exhibit 38, I believe you had said that the first gage l

25 for 1990 reflected 22 of the 27 respondents, is that
NEAL R. GROSS
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right?

Q

That's right.

And when you'e talking about respondents,

you'e talking about cable operators that were, in

fact, carrying a distant signal, and so they responded

to question 4 on the Bortz survey. Is that what you

mean?

Yes.

Q And are there some respondents who

10

12

reported a zero value, some respondents who were

carrying a public television signal who reported a

zero value?

13 Yes, there were in every year, and in this
14 year there were five

15 Anc could you .explain how you interpret
16

17

18

those responses, zero values assigned by operators

that were actually carrying a distant public

television signal?

19 Well, at first sight it seems. illogical
20

21

22

23

25

that they'e carrying it, and they say that it's a

zero value. And I think the primary explanation is

one that we see in data collection almost everything,

and that's rounding. There is clear evidence in these

data of rounding to fives, or even perhaps tens, so

that most likely these are -- these were rounded down

NEAL R. GROSS
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to zero. They were positive but not large and rounded

to zero.

Q Rounded in the sense that when the

respondent was answering 'the Questions he or she was

rounding and it -- rounding the answers'o the nearest

five or the nearest ten. 's that'what you mean?

Yes.'0

Q Now, does that give you any concelrn~ abou~t~

the validity of the Bortz results, that you see this

sort of rounding?

Not at all. As I mentioned, it
12

13

virtually any time a data collector takes pencil to,

paper you get -- you gets Somme lrcWndipg; ,
Either

14 either the data collecItor 'wi'th''e'en'ci'l actual3y

15 rounds or -- or the person ow the ~- either the isoure",ei

16

'7

18

of the data is rounding in giving it to them.

So if -- if it were a serious prdb3leai, litl

would be a serious prob~lem fox:most empirical studies

19 in the sciences, social sciences, anywhere.'0
Now

21

22

23

24

ARBITRATOR WERTHEIM: Excuse me. The very

first bar on the 1990 page. is the share or:value,of,

something less than five) is ziti not'?

THE WITNESS: Yes'he rounding is not

25 universal.

(202) 234-4433
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tendency. There's -- that's a three, and then over

10

12

13

just to the left of the 15 on the horizontal axis

there is a 17. So some people were, you know,

evidently sitting there scratching their heads and
Ireally fine-tuning this thing, but most respondents on

a telephone interview will not have -- most likely
have the patience to do that, and it's an uncalled for

precision. How can they tell if it', you know, 17 or

15 or 20, really?

ARBITRATOR NERTHEIM: You'e speaking now

of rounding by the respondents, not by the persons who

recorded the response?

THE NITNESS: Oh, yes. Yes. This is all
rounding by respondents.

15 BY NR. HESTER:

16 Now, when there's this sort of rounding by

17

19

20

21

the respondents, does it tend to become less of an

issue 'when you take an average across a broad number

of respondents? In other words, does the rounding

tend to drop out as an issue when you take an average

across a number of respondents?

22 Yes. That's one of the reasons why

23

24

25

rounding is not -- is usually a negligible concern,

because you have rounding up as well as rounding down.

So you have people who maybe if -- if they spent a

NEAl R. GROSS
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couple of hours with t his would come out wi'th'n
eight, but they say'0. So you'e got it going both

wa.ys

iQ So when we av'erage responses across a

number of respondents, is it a ~ge~nerally recogni.zed

fact that you would -- this r'ounding issue that you'e
identified would tend to drop out becau. e of the

rounding going in both directions?

It does tend to. I'm sure there have been

10 some situat:ion, of which I doln't have 'a good e3cample

for you, where rounding became -- is now a significant

12 issue. But I --. I don't see it as important here at

13 all.
14 Ance you. don' .see it; as -- do you see it
15 as something that affects the validi.ty of the survey?

16 Not: at all
17 Now, can you:turn to Exhibit 40, please.

19

20

And could you explain, again focusing on the first
page of Exhibit 40 which deals with 1990, what this

reflects?

21 Yes, these were for t:he 22 respondents who

22

23

carried PTV as a distant signal and gave a positive

share. It shows those shares. That's in the fifth

24

25

program categor~ over, of course, under PBS. You can

see the three there is I guess the seventh number

NEAL R. GROSS
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down, and the 17 we were talking about, and so forth.

And the numbers on the far left of this

chart, what do those numbers reflect? They run one,

two, three, four, down to 22.

That' simply counting the number of

respondents giving a non-zero PBS value. It's just a

convenience in the table.

So each line of data for the different

10

categories, does that reflect the survey responses

given by a given cable operator?

Exactly. So the -- row number one, that

12

13

14

cable operator respondent, to the relative value

question, 25 for movies, 15 for sports, 15 syndicated,

15 news, 20 PBS, 10 religious, zero Canadian.

15 For a total of?

16

17

100 percent in every case.

Now, responding to Judge Nertheim' point,

18

19

do you see, in looking at these data, a reflection of

the rounding that you had previously discussed?

20 You can see that clearly. There are very

21

22

few values that aren't rounded to a five, multiple of

five, or even ten for the higher .numbers.

23 And does the same point apply to 1991 and

24 1992?

25 Yes.

(202) 234-4433

NEAL R. GROSS
COURT REPORTERS ANO TRANSCRIBERS

1323 RHODE ISLAND AVENUE. N.W.

WASHINGTON, D.C. 20006 (202I 234-4433



iQ

5565

Now, we had talked a few minutes ago about

the pattern of the survey responses as shown in the

bar charts in Exhib Lt 38. Does that pattern of

responses suggest that there is a threshold value that

must be exceeded bef:ore a system would decide to carry

a distant. publi.c television signal?

Yes, it does, the not ion bei.ng that for

10

most of them unti.l they get up to a value of a(round

10, they'e not going to bring in this whole PTV

signal.

When you say "a value of 10," you'e
12

13

talking about a relative value as against other

programming cat.egories, is that what you mean?

Yes(

And why would you expect to see this sort

16 of a t'.hreshold effect?

17 I think the major reason, f rom my

18

19

20

21

23

understand Lng, is the'p@or.tuni'ty'ost, what I

unders'tand to be a substantial opportunity cost to any

system operat or bri.ngin'g in' whole channel . And I

understand they think very'carefully about doing that,

and they have a few of these distant channels to begin

with. I guess typically two, three, or four ih 5

24 So that the cable oper ator has to make a

25 decision about carrying a whole separate distant
NEAL R. GROSS
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signal if it's going to bring in public television at

all?

Q

That's right.

And so is your point that that decision

would be subject to some sort of a threshold because

is that your point?

Yes. I mean, the value certainly has to

10

12

13

14

15

16

be greater than the licensing fees. But they are

typically not -- not the biggest cost around. The

biggest cost is if you take PTV's signal, and that

means because of capacity constraints -- quite a few

of them have capacity constraints on their channels--

that means you can't take another channel that you

view as being worth 15 or 20, then you'e not going to

take the PTV signal, because the opportunity cost of

taking it instead of that more valuable signal that

17 you could take is -- is too great.

18 Q And that general: phenomenon is why you

would expect to see a threshold effect?

20 Yes.

21" Q Is the threshold effect important to the

22 ability to estimate missing'values?

23 It -- I would say it's convenient. It'
24

25

essential. It's the way that I'e done it. I

wouldn't say that if you didn't have it you couldn'

NEAL R. GROSS
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use some other method.: I! think! what it 'does is, as

I'l explain in a moment, it enables you to use the

maximum amount of data that 'tHe 'su'rvey'dovides that

is relevant to the question of what those missing

values really are. So I think it's the best way for

this data to approach it.,
Q So could you describe in general terms the

technique that you developed to estimate these missin!g

values?

10 Yes, and here let me start off -- it'
always a good place to start off with -- with the

goal, take a look at Table 1'n my!testimony, just to

13 se'e what we'e

14 Q This is Table 1 after page 9'P

15 Yes. To see what the objective, is;
16

17

18

19

20

21

22

23

numerically and how it fits into the bottom line here,

the estimates. Column !1 ! shows; the, Bortz survey

estimates as published 3n 'heir'eports, 'anid,! ef !

course, averages in all, of, the, automatic zeroes.

That's why they'e -- they'e as!low as they are'. 'The'extcolumn shows average.~ Weive seen this number

15.4 before. It's the average for the 27 of the

reported shares.

24 Q When you say "share of queried," do you

25 mean those who were queried,and,who were asked to

NEAL R. GROSS
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provide a response to question 4?

That's right.

For PBS?

For PBS, yes.

Okay.

Now, if you'd just jump over for a moment

to column 4, this says, "Average estimated PBS share

of the non-queried." For 1990, those are the 146

systems that were not asked about PBS at all.
10 So that's the objective that you'e trying

to address through your methodology, to try to come up

with that number'?

That's right, so 4.4 is the conclusion.

I'm just starting there to kind of fix ideas. And now

I can make the point that -- that I was befoxe you

called. me back from derailing the agenda and go to

This says, "the adjusted PBS average

18

20

share," and that means it's an average share which

averages both the actual reported shares and estimated

missing shares. And you can see it's in between the

two numbers. It's less than

22 When you say "the two numbers," which

23 columns are you referring to?

24 Columns 2 and 4. So 6.1, which is the

25 adjusted average share estimate, is less than 15.4 in

NEAL R. GROSS
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column 2 and greater than 4.4 in column 4. And, in

fact, it's -- you can view it as a weighted average of

those two numbers.

10

12

13

14

ARBITRATOR WERTHEIM: How did you get 'th'

numbers that are in column'? 'I'e read your

footnote, and I don't understand it.
THE WITNESS: That's going to take me a

few minutes. That's what IIm-

ARBITRATOR WERTHEIM: Maybe you'e going

to get to that

THE WITNESS: Yeah.

ARBITRATOR WERTHEIM: -- before it gets

rather important here.

THE WITNESS: Yeah. This

15 MR. HESTER: I'm afraid if we go out of

16 sequence we may spiral into obli,vi,on.

17

18

19

20

22

23

24

25

ARBITRATOR WERTHEIM: That' f ine, as long

as we cover it at some point.

MR. HESTER: Yeah, we will try to cover

that.
THE WITNESS: Yeah. Okay. And just -- I

don't know, it may be helpful. We'e talking about--

you were talking about,a hypothetical where Bortz

people had substituted a one here, instead of a zero.

And then this would be the formula for the weighted

NEAL R. GROSS
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average of the 146 ones and the 27 positives, or non-

zeroes.

If you substitute, instead of zero or one,

4.4, which is the number in column 4, and carry out

this arithmetic, then you get 6.1, or approximately

6.1, so that the 6.1 you can view as a weighted

average of the observed shares and the estimated

the average of observed shares and the average of the

missing shares .

10 BY MR. HESTER:

So is it fair to say that your technique

12

13

14

is aimed at coming up with an estimate of the average

share for the 146 respondents who were not asked to

answer question 4 as to PBS?

15 That's correct. The objective, through

16

17

18

19

20

21

22

23

24

25

estimating what the missing values are, is ultimately

come to an answer in column 3 as to what the average

PBS share would be if you asked -- if all 173 had been

asked about PBS as well as the other five categories.

ARBITRATOR FARPfAKIDES: How would you

change that equation? If you had 140 who were missed,

rather than 146, and six who said zero, who responded

with zero, how would that change that equation?

THE WITNESS: 140 here?

ARBITRATOR FMVGDCIDES: Yes, rather than

NEAl R. GROSS
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146, and then you had six who said zero.

THE WITNESS: Okay. So if we change this
to 140, and then -- so there will be six more, so we

have 33 over here now?

ARBITRATOR F2QQIAKIDES: Yes. But chnEI df I

those 33 -- oh, that would weight that down.

THE WITNESS: Yes.

ARBITRATOR WERTHEIM: You already'ave'ive
who said zero.

10 ARBITRATOR FARPIAKIDES: I see.

13

THE WITNESS: Right.

ARBITRATOR FARMAKIDES: I see. I'm sorry.

THE WITNESS: Five of these numbers are

zero already, and that'is included'in here.

ARBITRATOR FAEQCAKIDES: I understand that.

16 BY MR. HESTER:

17

18

Q But when you say "these numbers," are you

focusing on 1990'? From 'among the 27 respondents we'e

19 been talking about, five of those have a zero -- had

20 given a zero value, i's 'th'at~ right'P

21

22 Q

That's right.

And that those zero values that were

23 actually assigned arh ieflkctted in ,'the',15.4'plerlcelntl

24 average

25 Yes.

NEAL R. GROSS
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for 1990 among those who responded?

Yes, they are.

ARBITRATOR WERTHEIM: And you treat them

differently from the ones who were assigned a zero

because these five actually were asked and answered,

and their answer was zero?

10

12

THE WITNESS: Yes. So even though -- even

though I don't believe that, you know, that their real

value was zero, I don't change those because of what

I said before, that there is going to be some rounding

up as well as down so it mostly comes out in a wash.

ARBITRATOR WERTHEIM: All right.

13 BY MR. HESTER:

14 So cari you describe how you went about

15 this estimation of the missing values?

16 Yes.

17 Do you have a pen?

18 Yes, I'm going to -- let me see, I

19 Use any color, but I had brought a black

20 one. I don't know what I did with it now.

21 I'm going to try to give you a picture of

22

23

24

25

what's going on here, because I think that's the best

way to understand it. I'l go through it. Please ask

any questions that anyone has.

It will be a graph, and the X axis is the

NEAL R. GROSS
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these are thresholds — — thresholds for Systems to

carry PBS, and the Y axis up here is the PBS share,

both report ed or - - or not reported - - tha.t is, for

the queried and. the non*queried. Now, if there is a

oh, l t me put Ln the axes here. All right. I

have this written down so we'an'gE.t it while -- this
is 10, 20, and 30 percent. 10, 20, 30. 10, 20, 30

percent. And

Q So you'e drawn two axes with 10, 2Q, and

10 30 p rcent on the X axis for thresholds, and 10, 20,

and 30 percent on thEI Yt axis for the PBS share. Is

12 that right?

13 That's right

14 The PBS share is what is often times

15 referred.to as the value assigned to PBS by particular

16 cable operators, is that eight?

17 Yes

18 Value. in the Bortz survey„ :is that what

19 you mean

20 Yes

21. by "the PBS share"'2

23

24 A

Right.

What do you mean, by "the threshold" ?

The threshold is the value for -- for a

25 given operator. It"s the value that that operator has

NEAIL R. GRIOSS
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to get above to take PBS.

In other words, for a given operator, if
the value is below some threshold, your point is he'

not going to carry it?

Q

That's right.

Would that threshold be different for

different operators?

Yes. Different operators that were in

10

12

13

15

16

different markets, they have different audiences, they

have different constraints and have -- are severely

constrained by the number of channels that -- that the

networks, the government-mandated channels, and so

forth, that filled up their -- their menu. And so

they have very ..little room to maneuver. Others have

perhaps more capacity.. So for a great variety of

reasons, the thresholds can vary.

17

18

Q Okay. Go ahead.

And I'm going to draw here what I hope is

19

20

a 45-degree line to -- to indicate the nature of the

threshold. If -- let's say here .is a -- here is a PBS

21 respondent -- excuse me -- a system respondent who

22

23

24

25

carried PTV signal, and they gave the answer 20 to the

survey, the interviewer. And I'e drawn it -- put

this point here at 20 for Y, because that's the value

that they gave, and I'e drawn it above five for the

NEAL R. GROSS
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X value. This is just a hypothetical. So the not'ion

is that for this operator their threshold is five.

Meaning that if the value to the PBS

signal exceeded five th ylwoulld Icattry it~

A Right. Now, let's put in just some more I

hypothetical values.

ARBITRATOR WERTHEIM: How would you arrive
lat the five for the fellow who rated it a 20'?

10

12

13

14

15

16

THE WITNESS: I'm glad you asked me that

question. That -- let me -- let me answer that in two

steps. The first step is if there is a positive PBS

signal, then by the nature of the threshold't has to

be above this 45-degree line, because this is -- this

is the line that divides the points in which Y is

greater than X from the points down here below it in

which X is greater than Y.

17

18

BY MR. HESTER:

So your point is that for any cable

19 operator that reported a non-zero value for PBS, your

20

21

model is based on the proposition that that cable
i

operator's value exceeded his threshold for carrying

22 the signal?

23

Q

That's right.

And that's why all of the values actually

25 observed in the Bortz results exceed the threshelds '202)

234-4433
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for those operators?

That's right. So a zero is a -- well, the

little zero that I'e used here is a -- is a mark for

the -- the 22 operators in 1990. I'm just -- let'
imagine this is 1990 -- who gave a non-zero response

to the interviewer. This is what I'l call a non-zero

10

PBS system. That is to say, it's describing

hypothetically a system operator that gave this answer

the vertical value of this point being the answer

they gave to the interviewer.

And how can we plot these points? I'm

12 sure you'e wondering, because we. don't -- where are

13 the measurements of these thresholds? Who knows them?

14

15

16

Okay? And the first answer is this is purely

hypothetical, and I'm inviting you to -- to agree with

me that if there is a threshold then these

17 observations have to be above. it. That's clear.

18

19

20

22

But they could be all over here, they

could be all over here -- I,. mean, that isn't clear

yet. I'm just -- these points are, from that point of

view, just hypothetical. Their location -- it has to

be up here.

23

24

Above the 45-degree line?

It has to be above the 45-degree line.

25 This is the -- this is the line where Y equals X. In
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other words, where the,threshold just exactly equals

the share, so that would be the tipping point. If

your -- if your threshold were 10,. then presu~mably ~

10

12

13

14

15

16

17

18

19

20

21

you'e not going to say the value is five. I mean,

that's the idea. You will not. The. threshold is 10,

so you -- it's got to be up here somewhere.

Now, how do we -- how do we go from here

how do we get -- get somewhere from here? Well,

we'e going to go now to all 173 system operators in

the survey. And notice that -- take a look again at

Exhibit 40. Those were ithe tables of, shares. Look at

the first table for 1990.

And we'e going to consider for each vote,

that is, for each operator -- what the minimum

value is reported for that operator.. So.for,operator,

number 1, the minimum value reported .is. a 10 for

religious. For operator. number 2, .the .minimum is a

five for religious. Let's'find some others. We11,'or

operator 10, news .and .religious .--. thei minimums

value, they happen to be tied at 10.

Q And for operator 3, the minimum value

22 would be five for PBS?

23 Operator 3? That's right. So that's the

24 minimum.

25

(202)~
ARBITRATOR WERTHEIM: Why
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at all 27 for this purpose? Because they would have

reported values for all of the other program

categories.

THE WITNESS: I'm sorry. I don'

ARBITRATOR WERTHEIM: If you'e only

looking to this table, at the 22

THE WITNESS: That's right.

ARBITRATOR WERTHEIM: -- who gave a non-

zero value to PBS

10

12

13

14

THE WITNESS: That's right.

ARBITRATOR WERTHEIM: -- why aren't you

looking at the total of 27, including the five who may

have given PBS a non-zero, but they also gave some

value to these other categories, which might give you

more data than

16 THE WITNESS: Well

17

18

19

20

21

22

ARBITRATOR WERTHEIM: -- for the question

you'e addressing.

THE WITNESS: -- in fact, I looked at all

of the rest of the -- the values, not just those five

that gave zero, but everybody else as well.

ARBITRATOR WERTHEIM: Oh, okay.

23 THE WITNESS: So

24

25

ARBITRATOR WERTHEIM: That's what you'e

saying, you looked only at those shown in this
NEAL R. GROSS

(202) 234-4433

COURT REPORTERS ANO TRANSCRIBERS

1323 RHODE ISLAND AVENUE. N.W

WASHINGTON. 0 C 20005 (202) 234~



5579

exhibit.

THE WITNESS: No.

Q

BY MR. HESTER:

What you'e doing, Dr. Fairley, at this

stage is illustrating how you would come up with'the

estimated thresholds for the 22 non-zero respondents,

is that what you'e doing at this stage?

Actually, where I'm headed is -- is

talking about thresholds for all 173.

10 Q Okay.

All -- we do have some information about

14

16

18

the thresholds for the i--i thei22. i That is, that they

have to be somewhexe above this -- this line. But

what -- imagine here in Exhibit 40 that this tabl'e is'xtendedto have 173 rows, and that we have the

shares, as of course I did» obtained from Bortz and

company, the shares filil (Lni fer Ia11 173 (operators for

all categories where, of. course, 146 of these had an

19 automatic zero for PBS in Canada.

20 And now we -- we do the same thing. In

21 fact, for each operator, we find the minimum non-zero

22

23

24

25

value that they reported. For each operator, we'e

going to have -- you can imagine another column here

in this table where you record the minimum non-zero

value for that row. And let me -- let me show''ou

NEAL R. GROSS
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what those minimums were.

10

12

14

15

I'm going to call this, just for

convenience -- what you'e doing is putting into

another chart. I'm going to call this Chart 1, the

one we just did, and I'm going to call the next chart

Chart 2. Now, I'm going to show you what the values

and the frequencies of these minimum values are for

all 173. So we have here on the X axis -- and these

are going to be a kind of threshold, but they are a

threshold for -- not for bringing in a whole channel

but for bringing in a program category.

So down here we'l -- I compile these in

terms of the following classes -- values from one to

nine, values from 10 to 19, 20 to 29, 30 to 39, and--

and some others. And then I'l mark off here out of

16 173, for 1990, 20, 40

17

18

CHAIRPERSON JIGANTI: Doctor, would it
disturb the. flow too much if we took a recess at this

19 t ime'?

20

21

THE WITNESS: I don't think so.

CHAIRPERSON JIGANTI: Okay. We'l take a

22 10-minute recess.

23 {Whereupon, the proceedings were off the

24 record from 3:51 p.m. until 4:04 p.m.)

25 CHAIRPERSON JIGANTI: Okay, Doctor.

(202) 234-4433
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BY MR. HESTER:

Q Dr. Fairley, have you had a chance to

finish the second chart that you were preparing when

we took the break?

Yes, I did. And what I'e done is to

first of all, I'e put in some -- some plus'es'ard.
They'e intended to be -- to be pluses.

ARBITRATOR WERTHEIM: This is on your

first chart?

10

12

13

14

15

THE WITNESS: The first chart, Chart 1,

which are points below the 45-degree line. And these

correspond to the missing shares, So here's a

most of them are down here. Of course, I can't 'show'hem
all, but they are -- both of them are down here

below five. And then there are some others''hat

16 that tail up to -- to virtually any value.

17 BY MR. HESTER:

18 Q And this is a hypothetical

19

20

A This is a hypothetical display of poi~nt~s.~

And for these points, it's -- it's completely

21

22

23

24

25

hypothetical in that by assumption we haven't'observed

these shares. They weren't asked. And so the picture

is intended to be an artist's rendition of what the

graph would look like had they been asked. But -- and

I'e drawn it, of course, to try to illustrate the

(202) 2344433
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method.

But you have to imagine that, you know,

there -- that on the one hand they are really -- they

are answers to -- I shouldn't say real hypothetical

questions.

Well, so in other words this -- is this

10

just a general rendition of the way one would approach

a problem of missing values? You know some values,

and you don't know others, and you try to figure out

what the -- what the whole plot would look like.

That's what the technique is designed to do?

12 That's right. And now I think I can

13

14

15

16

17

18

19

20

fairly quickly move to show you just what is involved

in the technique, at least as an overview, and we can

come back to specific questions on it.
But just one more detail point on this

graph. We can now say that -- show how these points

can actually be plotted if you assign to a system

operator who gave a positive response on PBS their

minimum value, so that's how these are plotted. So

21 When you say "these," you'e referring to

22 those respondents who gave non-zero values?

23 That's right. So, for example, here is--
24

25

here is a respondent who gave 15, one of the 15 value

respondents. And it's -- it's drawn to say that the

NEAL R. GROSS
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minimum value in their ztoW wELs~five. 'nd'I 'doIn't kndw'f
that's an actual point for 1990. We could plot an

actual point just to ~be absblbthlg dlEIarI abo4t this.

Say operator number 1, their minimum was

10 and PBS share was 20. So we have Y is 20 and

Q X is 10. So that's an actual plot you

would make of an actual~ data point.

Yeah. So this would be the point

ARBITRATOR WERTHEIM: So you'e, in

10

12

13

16'7

19

effect, assigning to them a threshold that's equal to

the lowest value that they gave to any program

category.

THE WITNESS: Exactly. That's what I'm

doing. There's going to be one further shift in that,

but that's what I'm doing now. So this is that

operator number 1 right here. Y is 20, and X nisi 10.i

And then I put along the horizontal axis

I have. depicted those minimum values for all 173

respondents, and

20 BY MR. HESTER:

21 Q The minimum values in that sense being the

22.

23

lowest non-zero value that any respondent reported in

the Bortz survey for 1990?

24 Yes, for each respondent their lowest

25 response value, their minimum value. And so we plot

(202) 234~
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those here, and we know those, of course, because we

had the table. We'e got the column of the minimum

values, so we have 173 numbers. And these are 173

minimum values. We plot them right here, just take

off the points on the X axis to indicate where they

fall.
Q And these numbers are taken right out of

the Bortz survey?

Right out of the Bortz survey. And I'e
10 tried to draw it to indicate that they are bunched up

as'hey are, as you'l see in a minute, down near

12 near zero, and then they trail off. Perhaps it
13

14

15

16

17

18

19

20

21

22

23

24

25

doesn't show that they trail off as much as they do,

but there -- there are really just a handful of points

out here, handful of operators who -- who had a

minimum as high as 30.

Now, I'm going to go to Chart 2 we were

looking at, and here's the -- the actual distribution.

The solid line is the actual -- the actual frequency

count of. the minimums of the thresholds. I'm going to

call them the mins. of the thresholds, and that's why

I'e drawn -- why I'e called this X, because it's the

same as before -- X is the threshold, and then these

are the categories in which I'e grouped the 173

values.
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Q So let' just take the example of the

first one, the solid line urider one through ~ni~nEI.

What does that reflect?

That reflects that there were about 80

I'm rounding just to illustrate here -- for 1990. But

all three years they welrel -4

Q There were about

very similar.

Q There were about 80 respondents who gaVe

10 a minimum value between~ ohe ~ ahd ~ni~ne?

That's right. Eighty respondents had a

12

13

minimum value in their row between one and nine& most

of them, of course, being fives. And that's Out Of'4
15

173 if you want to take 1990 as -- as the example.'hen

the solid line here is the same'thing'6
17

18

19

20

21

22

for the next solid line over to the right in the graph

the solid line for the category of minimums or

thresholds between 10 and 19. And this shows that

there were about 60 operator,'s whose minimum values in

their rows were between'10'nd'19, most of those being

10's and 15's because o'f 'the rounding.'nd

then here, for 20 to 29, I'e drawn

23 this a little too high because that ,'doesn! t l lhatre l

24

25

enough for the others. But as drawn, .it shows about

20 of them.
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So what do the dotted lines reflect now?

Okay. Now, we come -- these are -- these

are model fitted lines, but I want to go back to

Chart 1 just before -- well, no, I'l stick with this.
In statistics, it's very useful for a number of

reasons to create simpler descriptions of the data.

And these are -- these are called models, and they

follow certain standard mathematical forms.

10

12

13

15

16

17

18

When I was in .graduate school I learned

one thing after another, and after a few weeks I was

bewildered and I said, "Gee, will I never get to the

end of these standard models?" But then a few months

later I realized there were only 10 or, you know, 15,

or there aren't that many but they seemed like a lot

when you 'first confront. them.

Anyway, we looked here at -- I looked at

at the standard models that provide simple

descriptions for what.'s called discrete data. That'

19 data that is -- has values one, two, three, four,

20 five, six, to 10, 15, and so forth.

21 Q So you'e coming up with a model that

22

23

would provide. the closest fit to the data that have

actually been observed?

24 That's right. We want a good-fitting

25 model, or we'l say a reasonable-fitting model. And

NEAL R. GROSS
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I tried different models.. Ny first thought was the

Poisson, and then I went to the so called negative

binomial and ended up as the best-fitting model in

this scheme was a model! caliled ithe ge(ometxic, 'and 'I 'lottedhere the probabilities for'his model. Now,

these are probabilities under this particular

simplified description. of!frequencies.

Q So the dotted lines are meant to show what

the geometric model would predict and show how y(t)ulfilt I

10 the geometric model to the dat'.a?

That's right. It's the -- in fact, it'
12

13

14

the geometric model whose mean is -- I think it'
10.8. And if you look in, - again, at Table 1 in my

testimony, column 8, over in --. say, for 1990,'ou see

the value of 10.8. That's the estimated threshold.

16 So you'e derived the estimated threshold

17 as an average across all of the respondents?

A Yes, the 10.8 is an average estimated

19

20

threshold because they differ. : So you have, 173,

different thresholds! l Sodom'e lof, t'.hE!m ,'have the same

value, but there ar'e l193 ! thresholds. And their

22

23

24

average, as estimated .in the model that .I. fit, is

10.8. That's what that means. And so the average of

these dotted line frequencies is 10.8.

25 Q And that' meant to be a close f it,to the

(202) 2344433
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actual Bortz survey data?

Yes. Now, you'e probably observing that

10

maybe it's -- it certainly has the right shape,

doesn't it? That the -- the actual frequencies are

such that in the first category you have most of the

values, or more -- the largest number. And in the

next category of thresholds you have a smaller number,

and then it drops off rapidly.

So the geometric has that same property

that the -- the frequencies are always going down. So

that's fine.

12

'3
14

15

You'l look here -- this -- this may not

appear so great. The first one here is a little too

large, and the second one is a little too small, isn'

it? The dotted line is

16

17

You'e talking about the dotted line?

It didn't quite reach the solid line'

18

19

20

21

22

23

24

25

height over in the second category. But in the first
category of threshold values, the reverse is true.

The dotted line overshoots -- predicted 100 of these

but there are only 80, in fact.

Nell, in this context, I determined that'

not an important deviation. A model is always a

simplified version of reality. You don't expect

you can't expect that you'e going to get a perfect

NEAL R. GROSS
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10

fit. The real issue. becomes,. f'r any madel-fitting

exercise, are the departures of the model from the

observed data so important and in such a direction

that they'e going to seriously mislead?

In particular, we'e here to estimate the

average share for all 173 as they'e been asked. And

so the question comes down to, if we use this nIIodelI,

will we get a biased hs6irriat~ed~ of Shit 'av'erhgh @hIre?

The answer is not very much, and the direction is

important. We will get a slight -- somewhat of an

underestimate from this.
12 Q When you say "an underestimate," do you

13 mean an underestimate of the adjusted PBS shar4? ~

14 That's right. So it's a slight

15

16

17

18

19

20

21

22

23

24

underestimate, maybe on the order of .2, to .5,

somewhere in there, because this'odel'oesn't fit
better. So .it's a cost of using this model. It'
you know, you might go on and try to estimate those

and then adjust your estimates for that, but I haven'

done that.
ARBITRATOR WERTHEIM: And that's because

primarily in the one itoi niine threshcIld categiory your

model has a lot more projected respondents than'he
actual data available?

25 THE WITNESS: That's right. It'
NEAL R. GROSS
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10

12

13

overshooting this, so you'e getting more low

thresholds than there really are.

ARBITRATOR WERTHEIM: So you'e suggesting

that, in fact, the -- that probably some of those

reported in this model as one to nine, or projected as

one to nine, are more likely 10 to 19. But to stick

pith the model, you don't make that adjustment?

THE WITNESS: That's right. It's very

hard to -- you know, you can't just pick and choose.

You try to create a model that's faithful on several

dimensions of the data, and we can't just go, you

know, monkeying with this part, and that part, and

that part. Pretty soon you don't know what you have,

so

15 ARBITRATOR WERTHEIM: That's called final

16 determination.

17

18

(Laughter.)

THE WITNESS: Fudging I think in the

19 engineering literature.
20

21

(Laughter.)

Fudge factors.

22

23

24

25

So, yeah, you can see that if you -- if
you took this piece of the frequency, this

probability, and spread it over these, you'e going to

get a higher threshold. And if you have a higher

NEAL R. GROSS
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threshold, it's important to note you'l get a higher

estimated value because.

BY MR. HESTER:

Higher estimated vaLue f: or PBS?

For 1?BS, for the actual share

ARB ITRATOR FARMAK IDES: Have we

established that, in fac.t, you reviewed the Bort z

10

survey, you'e fairly in agreement with it except for

the adjusted values that you calculate? Is tIhaIt your I

opinion?

THE WITNESS: Yes. The -- I can go

12 through — — I 'e gone through — - I have a checklist

13

14

15

that. I use for surveys. I could go through that

quic.kly with you,, i.f you want.

ARBITRATOR FA1~4(IDES: No., I just VrahtI d

16 to knc)w your opinion„ that you agree with the Bortz

17 survey as a tool to be used for measuringI what tLtI

18

19

meas)ured, and but for the adjustment that you cranked

in, why you would go along with it.
20 THE WITNESS: I. would, yes. It's -- it
21 seems to be a well-designed, well-executed survey. I

22 don' have any ot her major problem with it,.

23 AK3ITRATOR FARMAKIDES: Thank you.

24 THE WITNESS..So another way to picture

25 this model, if it'; any clearer for you, is you could

(202) 234-4433
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10

draw a smooth curve here, and that would -- I have

indicated how the frequencies for the model decrease

and how it fits the observed data. But this is

probably a more concrete way to think about it.
So we now have one of -- one of the

building blocks of the model, which is this geometric

distribution fitted to these threshold data. Now I'm

going to go back to Chart 1 and talk about the other

pieces of the model. So we have -- we have -- on this
axis we have a model for how these values are

distributed.

12 BY MR. HESTER:

13 When you say "these values, " the threshold

14 values?

15 The threshold values are distributed.

16 Now, I'm not going to

17 And that distribution is based on the

18 Chart 2 modeling that you'e just been discussing?

19

20

21

That's right.

Okay.

Now, by a related logic but it gets more

22

23

complicated, we also discovered that the geometric

model fitted well the PBS share values.

24 Q The share values that had actually been

25 reported by those who gave a non-zero value?
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That's right, and the Y values. Ared

And. did that confirm, generally, the

deci.sion to use the geometric model here? The fact

that. you were able

Yes

Q -- to fit it to the reported values in the

survey?

Yes. So these thresholds are, of course,

10

data fro)m the survey. They hr((''epor'ted values in the

survey. The e shares are the more important values in

the survey'rom our point of view. These are the

12 actual shares reported.

13 So we have a -- we have a model

14

15

16

description for the Y' and for the X'. There' on3y

one thing miss.ing. How does X and -- how do the X's

and Y's relate to each other?

17 We,ll,, and you also have — — you have

18 threshold values and share values for 22 of the

19 respondents, correct?

20 Yes.

21 So what you'e really missing are share

22 values) for certain of the respondents as to whom you

23 have the threshold values?

24 That' right. In a sense, we have three

25 out of f'our pieces of the data. We have X and Y for

NEAL IR. GROSS
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10

12

13

14

15

16

17

18

pBS; we have X for -- for the non-PBS -- that is, the

146. So the only thing we'e missing are the Y's for

these 146. We'e got three out of the four.

And as I was saying, the missing -- the

only other thing we need now is to describe in a model

form how these frequencies applied to the regions of

X and Y. That is, is there -- is there a lot of

probability up here, but not here or here? And so

forth. This may be a little abstract, but let me say

that the -- what we did was to start with the -- what

is a benchmark model for what that relationship is,
and that's -- I can call it the pro rata model, or

it's called technically the independence model, the

relation of X and Y.

That simply says that if, say, you had 20

values between one and nine in the first category for

X, and then let's say there were 10 -- 10 of the 22

were between one and nine for the observed share

19

20

21

22

23

24

values, so you have -- actually, 20 is much too small.

Q What you are trying to do is develop a

model for working with the threshold values you

observed and figuring out what probability would lead

to the most -- the probability estimates of getting

certain values for PBS, is that the way you were doing

25 it?

(202) 234-4433
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Yes. We were trying to get -- to complete

the model, we need pr'obabilities for where these

points are. we have probabilit.ies 'for x alone'hd~fcIr ~

Y alone, but that doesn't tell'us where -- whe&e~t8ede ~

points in particular -- 'I don't knaw how -- how to'say'his.

Q In general terms, Dr. Fairley, is't fair

10

to say that there is a recognized method for modeling

this? Given the data obseMatidnS that you had,'you'ereable to apply a standard'model?

Yes. I applied the standard model, pro

13

15

16

17

18

19

20

21

22

23

24

25

rata model, and said the -- the Y values you have are

just pro rated. You take the number of points here,'nd
just pro rate them, 'take the X points here, 'ay'hereare 80 of them, and you pro rate them to the

categories for Y's, in proportion to the frequencies

of the Y's.

So if there are -- if half of the X points

are in this lowest category,, and you have.a third of

the Y points here, then a half times a third is a

sixth, and your model is tthat lone-sixth of all 'of'he'Y

points are in this square, and so forth.

Now, in addition to simply using, the,

benchmark model, I have: noted: -:-:I:looked at the

actual distribution o''the,'point's.. . They don'

NEAL R. GROSS
COURT REPORTERS ANO TRANSCRIBERS

1323 RHOOE ISLANO AVENUE. N.W.

WASHINGTON. O.C. 20005



5596

contradict that model. They are in reasonable

10

12

13

14

agreement with it. So it was a -- I thought, a

reasonable thing to do. Plus, finally, you do what'

called some sensitivity analyses.

Suppose that they weren't exactly

independent, and small values of thresholds tended to

go with small values of shares, and large values with

large values, or vice versa, small values of the

shares went with large values of Y's. That would be

a negative dependence or correlation.

So if you look at either some -- the

ranges of plausible positive or negative correlation,

again it doesn't change the answer very much. So this
is not an assumption that is -- to which the answer is

15 very sensitive.

16

17

19

Q So can you generalize that what you are

doing here was an estimation technique based on a

probability model for estimating the missing share

values?

20 Yes, we have fitted a probability model to

21 the XY combinations using standard components, and we

22 have

23

24 those fitted values then become the

25 estimates.
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Q And does that probability model conform

well with the actual observations that you have -- in

other words, the share values ~that~ ybu'6 @ed i~n 'th'e 'tudy?

A Yes. They are used to -- to develop the

actual values in the models. That is, the gdolet~ri~c ~

model is nothing withou't actual values. So we have

not just taken a geome'tric''odel; we have taken a

particular geometric model that we fitted to the data.

10 So

So you haven't made up an abstract model

12

13

here, have you? Is that righ't? You'e based it on

the actual survey results that you see?

14 Yes. The forms of the model are -- are

15

16

17

suggested by the type lofi 4ala land, experience with

these types of models, but then you don't stop there.

You -- in fact, we fitted i--i we fitted sevexal models

18 that fully -- we got the I-- i the ~best''- best-fitting

19 one. So we fitted a model'o the -- to the actual

20. data, and

21 And does that lead to a maximum likelihood

22 estimation of what the missing values are?

23 Yes. And the maximum likelihood

24

25

estimation is the particular method by which you get

the fit. What it refers to,is, technique for choosing

NEAL R. GROSS

(202) 2344433

COURT REPORTERS ANO TRANSCRIBERS

I 323 RHODE ISLAND AVENUE, N.W.

WASHINGTON, ~O.C.~ 20005 (202) 234-4433



5598

10

those values, in particular what -- the unknown value

here is the average share for PBS over all 173.

That's -- that's what we'e driving at. That's the

unknown value, because if we have that that's the

answer. That's the answer we'e looking for.

So the maximum likelihood technique, if I

could ask you to turn to Exhibit 39, is the most

common statistical estimation technique. It has the

property that -- it says the, -- you pick the estimate

that makes the actual observed data most likely.

Q So in other words, in this case you have

12 a number of observed data points, correct?

13 Yes.

Q And what you'e .trying to do with the

15

16

17

estimation technique is come:up with an estimate for

the missing values that would make the observed data

points most likely?

18 That's right. We actually come up -- we

19

20

don't really have. to estimate each of those missing

values. We simply -- all we need is the mean.

21 Because you'e trying to come up with a

22 mean of all of the missing values.

23 That's right. So that's the objective is

24 to find that mean. And

Now, are the results of the estimation

(202) 234-4433
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that you'e undertaken set forth. in Table 1?

YeEI

And could you just. describe br Lefly what

each of the columns reflects based on what we'E. been

discussing?

Okay. Colurrun 1 is — — these ark the

10

reported Bortz survey'stimates, i.ncluding the

automati&= zeroes and the averages, so that; they ar0 as

low as they are. Column 2 we went through -- is the

average of the shares for all respondents in each year

12

who carried PBS -- PTV distant signal. Column 3
I

this is the bottom line. These are the results of the

13 model fitting by maximum likelihood. This is the

14 estimated average on this axis, the Y axi , PBS share.

15 So you fit the model arid then you find

16

17

18

that 6.1 plus the items down here, because almost all
of the points -- although it isn't as obvi.ous in -- in

the graph, almost. all of the points are down hhr&t .

19 The missing points, you'e ta.lking about?

20 Yes

21

22

23

24

25

ARE)ITRATOR WERTHEIM: Could we 'gd ba&'k',

just a. moment to when you were describing your pro

rata model for rating the Y axis, the PBS shares? Did

I understand you did that for what we,'ll call, what do

you want to call it., your plus respondents, the ones

NEAIL R. GRIOSS
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10

12

13

who were non-queried, and in proportion to the

frequencies of the shares reported by the respondents

who were queried?

THE WITNESS: I may have misspoke here.

perhaps -- let me just take a moment. I prepared a

table just to illustrate that. I think I can put it
up quickly to clarify. The pro rata example really--
you have 173 here and 173 here, and I think I may have

misspoken in just talking about -- talked about having

22 here. Is that what you were thinking of?

ARBITRATOR WERTHEIM: Well, I'm not sure.

I just didn't -- you said it was to be in proportion

to the frequencies of Y's, but you didn't say whose

14 Y's

15 THE WITNESS: Okay. All of the Y's, both

16 the missing and the observed.

17 ARBITRATOR WERTHEIM: But you didn't have

18 the Y's for the missing, right?

19 THE WITNESS: Well, it
20 ARBITRATOR WERTHEIM: That's what we'e

21 trying to estimate, isn't it?

22 THE WITNESS: That was the -- the second

23

24

25

step is, as part of the model -- you'e correct. We

don't have those until we fit the whole model and get

at the maximum likelihood estimate. And then, that
NEAL R. GROSS
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that estimate is the mean of the geometric

distribution for the Y's.

So now that's where we can get the

frequencies of Y's in any given interval. It's after
we fit the model, then we have a model-fidtE!d I

prediction for how many Y's there are one 'to'ine, 'how'anyare 10 to 19, and so forth.

BY MR. HESTER:

Q The first. step in the model is to look at

10 the relationship between thh Y value a'nd'he'Ivilhe I

for the 22 who had actually provided a response, is
12

13

that the first step to begin this pro rata adjustment?

Or pro rata model, I'm sorry.

14

15

Did you say to look at them?

Well, in other words, do you begin,'n
16 response to Judge Wertheim's pOint, that you dOn'

17

18

know the Y values for the non-queried respondents, do

you begin by looking at the relationship between,'the

19 Y and the X values for those who actually did giveiai

20 response'.?

21 Yes, that's the way I

22

23

Q That's the way you begin developingI theI

probability model?

24 Yes. Now, you start out, as I startIed outI

25 in explaining this, without the X's and I drew in
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10

these -- these circles. Then later I explained that

the way you get the X's for the circles is -- is the

minimum for each operator over the row. And so that'

that's how we can actually plot these points.

And then we have the X's for the missing

values, but we don't have the Y's. It's at that point

that we must go to fitting the model. We have a

reasonable fit here for the X's. We have reason to

think the Y fit will also be geometric, and we have

reason to think that this pro rata relationship of X

and Y occurs. So that completes the model, and we can

now write 3.t down as a formula.

ARBITRATOR WERTHEIM.»Well, it, was the pro

rata model that I was stuck on, how you derived that.

THE WITNESS: Okay. It's -- I can explain

that

17

19

ARBITRATOR WERTHEIM: Or if you'd prefer

to come back to this later that's fine, because I know

Mr. Hester is taking you through your table.

20 BY MR. HESTER:

21 Well, maybe we should go to this -- this

22

23

pro rata model. I wasn't planning to go back to it,
so maybe we should go on. Let's deal with that right

24 now, sure.

25 Okay. Let me show you Chart 3 here. And
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this is just a toy illustration of the meaning of the

pro ra ta assumption I in the model. And we have,

imagine here, the Y axis and the X axis as before; the

categories are the same, one to nine, 10 to 19, 20 to

29, so forth; one to nine here, 10 to L9 here on the

X axis as well, and sc forth.

Now, let"s imagine -- here are some

hypothetical frequency distributions for the values of

X and for the values of Y's. Let's say that there

10 in one year, contrary to fact there were 150

respondents, and 75 of them had threshold X values

between one and nine, 37 -- or in other words, just

about hal f of 75 had 'thresholcl values between 10 and

.18

19

20

21

22

23

19, 17 were in the next category, and. 18 were in the

in that c:ategory, and that -- that's it. That

approx1mately adds up to 150.

And then on the Y side -- and, of course,

when you start out you don't know'hese numbers. BUt

T.'m trying to illustrate the concept of this pro rata

relationship, But let's say you had 100 Y's between

one and nine, you had 25 in the next category, and 25

in the next, adding up to 150. Okay. Well, we can do

some -- some arithmetic here.

24 Seventy-five is one-half of 150. I'm

25 sorry I'm blocking some of you. Seventy-five is half
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of 150, so I'm going to put -- put the half down here.

Thirty-seven is half of that, or about a quarter. A

half again of 37 gives us an eighth here and an eighth

here for 18, rounding. You know, 100 is two-thirds of

150, so we'l put the two-thirds here for the Y value.

And 25 is a sixth of 150, so we'l put one-sixth in

each of those.

10

So we have the relative frequencies here,

which, of course, add up to one -- one-sixth plus one-

sixth plus two-thirds for the Y values, and then the

relative frequencies for the X values also add up to

12 once

13

14

15

16

17

18

19

20

And now we say, okay, how many XY

combinations do we have in this box where X and Y are

both between one and nine? Nell, pro rata you just
say, well, you'e got 100 here, and so -- and half of

them are going to be in here. You'e got 25 here, and

half af them are going to be in here -- about 12.

You'e got 25 here, and half of them are going to be

in here, let's say 13.

21 Q So you'e just gone through the first
22

23

24

column, going up the Y axis where the X axis shows a

number of 75, and you'e spread that X axis along the

Y axis according to the proportions you had laid out,

25 correct?
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Exactly. So these numbers in the body of

the table are determined by multiplying the frequency'he

relative frequency for the first X category i

times 'the totals for 'ea'ch'ow'long 'th'e Y dimension.

Q Okay.

ARBITRATOR WERTHEIM: So you'e saying you

don't need to be any more precise than that because i,n

10

12

the end all you'e looking for is an average anyway.

THE WITNESS: Let's see, I'm not sure I

understand the way your question is coming from.

Here, of course, I don't need to be precise because

it's just a toy illus'tr'ation.'3
BY MR. HESTER:

14

15

Q Well, I think what Judge Wertheim is

asking is in relation'tI the final'ffort to'it~the ~

16

17

model to the data, how pxedise do you need to be in

terms of -- in terms of estimating individu'al'oints?

18 Certainly, we don't need to actually

19

20

21

22

23

24

25

estimate these. We don't actually do that.

ARBITRATOR WERTHEIM: I mean, it's good

enough to know, for 'ex'ample,,'that you haVe'I- @ogre

formula produces or your model produces 50 in the

category of one to nine, 'and 'you 'don't 'need'to know

any more specifically than that as to how many might

come out of two, or three, d'or four,'r somewhere in
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between one and nine.

THE WITNESS: Oh, I see. Oh, down here.

Yes.

10

12

13

ARBITRATOR WERTHEIM: You just took half

of 100 and you got 50, and that's good enough for this

purpose?

THE WITNESS: Yes. In actuality, when you

fit the model you have a lot more detail, because this

geometric distribution which describes the X and the

Y has frequencies on every positive number -- one,

two, three, four, five, six, up to, you know,

indefinite. And what that means is it's just an

approximation. The actual data are clumped, as we

know, mostly 5's, 10's, 15's, and 20's. That doesn'

15 matter. It's -- it's a -- it's a kind of

16 approximation that works.

17 ARBITRATOR WERTHEIM: Okay. Thank you

18 very much.

19 Sorry if I'e
20

21

22

23

24

25

MR. HESTER: That's all right. Does the

panel have any more questions? I know we could spend

probably several weeks of statistics courses on this.

Does the panel have any more questions on the

generality of the technique? Because I would propose

now to just go quickly over the Table 1 results and
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turn it over at that point.

BY MR. HESTER:

Okay. Dr. Fairley, if you could~jhsl gIo ~

back to Table 1.

Q

Okay. I was at

We'e talked about Columns 1 and 2 ~ Is

Column 3 what was actually estimated through your

estimation technique?

That's right.

10 Q And so those are the results that were

derived from the estimation technique you'e been

12 describing?

13 Yes.

14 And how do you get to column 4, which

15

16

shows the average estimated PBS share for the non-

queried cable operators'7

Well, in fact, you back that out of

18

19

20

21

22

23

columns 2 and 3, because column 3 you know must be a

weighted average of column 2 and 4., So you know,now,

the values in column 2,'and,'the, values in celumn 3,,'ecausethey'e just been'stimated.'And so now the

only unknown in the equation for. the weighted average,

is -- is the average share of the non-queried.i

24 so in column 4, that's really derived as

25 a matter of algebra from the estimates
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COURT REPORTERS ANO TRANSCRISERS

1323 AHOOE ISLANO AVENUE, N.W.

WASHINGTON. O.C.i 20005

you developed

(202) 234-4433



5608

for column 3?

That's right. So you see here implicitly

what is being estimated. Implicitly, the -- you know,

the -- you'e saying the result is that the estimate

the average missing value is -- for 1990 is 4.4.

That would be the average response if you ask people.

Q And in contrast, the average that you show

in that year for those who were asked was what?

15.4.

10 And in general terms, can you summarize

12

13

14

what you have done here in terms of taking the Bortz

results that were actually reported in deriving

missing values? Have you based these estimates on the

actual survey results?

15 Yes. They are -- they are based squarely

16

17

18

19

20

21

22

23

on the actual survey results. without them, you

couldn't get these estimates at all. And while this

is perhaps -- seems this may be a novel exercise to

you, but, in fact, these estimates are every bit as

legitimate, as valid, as worthy of consideration as

any statistical estimates.

So the 15.4, of course, is only an

estimate. 2.7 is an estimate. These are all based on

24 uncertainty of one kind of another.

25 Now, what you have ended up here -- ended
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up wit h here is an estimate for PBS based on

recognized standard sta'tilt ical techni.ques, i s that

right?

Yes

Eire the techniques that you'e been

describing here quite famili'.ad t'o 'st'atistician4~'es.

As in each of the cases assumed

10

12

here, I mean pride of authorship requires me to say I

think this is a nice application and — — in my mind.

So, you know, I think I'e put some of the pieces

together in a -- in the appropriate way to -- to

customize the standard pi@c0s 'tc this problem.

13 Now, are these results„ in your judgment'.,

14 likely conservative as an estimate of the adjusted PBS

15 average . hare?

16 Well, in fact, yes, I t hink they are, not

17

18

19

20

primarily for the reason we were talking about before,

which was that the geometric fit to the X values) as

you'.ll recall, was over!shot a little 'bit on the low

side. So that -- I think tIhit does introduce a little
21 bit of an underestimate into the final result.

22

23

24

And one other point that I -- I didn't get

into, but .Let me just briefly sketch it, as to why I

think this is a little bit of an underestimate. I

25 haven't estimated how much. I'don't think it's -- I/m
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really speculating here about this, but it might be

one percent. I mean, this is the order of magnitude

that I'm thinking of .

One percentage point.

One percentage point. So instead of 6.1,

it might be 7.1. But that's not a value that I'm

standing behind.

Here is the source of underestimation in

this model. You'l recall that I defined the -- the

10

12

13

14

threshold as the minimum for the program categories

for each operator -- the minima or the minimums. Now,

as you know, PBS is unique among program categories,

setting aside Canadian, in that it's the only one

where you have to bring in a whole signal, a whole

15 distant signal.

16 You don't find PBS distributed on

17

18

19

20

independent stations the way you do religious or news

or the other categories. So when you bring on an

independent station, you bring in a mixture of

categories but not PBS. So the operator has to bring

in this whole channel.

22

23

24

25

Well, the threshold for doing that is

going to be higher than the threshold that they'd have

for a particular program category, because they may

take in a channel that -- they may tolerate -- there
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(202) 234-4433

COURT REPORTERS ANO TRANSCRIBERS

1323 RHOOE ISLAND AVENUE, N.W.

WASHINGTON. 0 C. 20005 (202) 234-4433



5611

may be an area which is saturated from — — with news

from other -- other systems perhap's,'r stations, and

so they get 10 percent -- they think new.. is worth 10

percent to them. But they wouldn't go out and -- and

buy a whole channe L for news.

So the point is the real thresholds here

are for a whole channel, and they are higher than the

thresholds that we'e been talking about. old for

that reason,, we can sti ll - — we can still carry

10

12

through this model. The way I -- the way to think

about it is that this model ~ is carried through on the

assumption that the thresholds are the same. You'e

just not, going to make any distinction. between them.

When you say the thresholds are the same,

15

16

the threshold for carrying a —
.

- the threshold value

that a cable operator would. assign to carrying a

17 program category is the same as the threshold value of

18 bringing in a whole distant signal.

19 That ' rL'ght .

20. That'

21 The assumption is that they'e the same.

22 I don't mean to imply that Z really assume they'e the

23 same I on.Ly mean that as a term of art in

24 mathematic.s you say, "Okay. Let' assume that they'e

25 the same so we can carry through the estimation." And

NEC(L R. GROSS
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you do that and you get this answer. But then you

step back and you say, hey, the logic of the threshold

is really the same logic. But numerically, the

threshold is bound to be higher for bringing in a

whole channel, and so we'e underestimated all of the

thresholds and

And if the thresholds were higher, that

would ultimately lead to a higher estimated value?

It would lead to a higher estimate. So--

10

12

13

14

15

16

17

18

19

20

21

now, you know, ideally -- I personally don't like to

leave things in so-called conservative positions. I

believe in trying to get the best estimate you can and

not -- you know, not try to get an estimate that is

too low or too high.

But in this case, I don't know how to do

it well otherwise. Let me put it this way. I think

it's -- I believe that this is a good way to do it.
I think it's convincing, and I don't know how to

achieve that same quality if I relax that assumption,

because I don't know how to get at those other

thresholds.

22

23

24

But I don't -- as long as you'e willing

to tolerate a small underestimate -- what, worth only

$ 5-1/2 million?

25 Q In your judgment as an expert in

I202I 234-4433
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statistics, putting aside the point you'e j'us't behn'iscussing,

do you consider these adjusted shar'es f(Dr'BS

to be reliable estimates of the average'P

Yes. Part of the by-product of this

method is that you can also estimate the so-called

standard errors, the measure of uncertainty, of the

average share values. And those are -- that'

reflected in column 5 in Table 1, which shows, that the

range -- the estimated range of values that are at

10 at the 95 percent level of confidence possible.

12

13

14

15

16

17

18

19

They'e above and below,6.1.

ARBITRATOR WERTHEIM: When you first began

-your testimony, sir, you mentioned some uncertainty

about this, because you said these data are drawn fr'om

a sample of systems. Could you explain that?

THE WITNESS: Yes. The way that -- that

I'e carried through this model, I haven't paid

attention and I haven', I believe, had tol gag

attention to the sampling background of this. That

20 is, these -- the 173 operators were sampled fx'om a

21

22

23

24

'5

larger number of operators in the Bortz survey.i

And in the Bortz survey, they used that

fact and the theory and the formulas that go with the

probabilities of getting'ifferent random samples in

order to estimate in usual'ways what the uncertainty

NEAL R. GROSS
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was. I'e approached this in a different

10

13

15

17

18

19

20

21

22

methodological way using this model that I'e
discussed with you, and that model approach gives you

this uncertainty.

It -- ideally, probably the subject of a

Ph.D. dissertation would be to try to combine those

two. My judgment is that if you do that, if you try
to take into account simultaneously the two kinds of

uncertainty, it's not going to change much. You don'

just add the other uncertainty. In other words,

because it's already taken into account in this model.

That is, the way this model is construct you are

assuming you have a sample of 173 within the model.

You view the observations -- this is how

you get these estimates of uncertainty in statistics
is by adopting probability models, where you view each

observation as having been drawn from a — — as a

probability, from a probability distribution. And

that's why you then get probabilities for ranges of

values, because you can say, well, if -- if I had

gotten a slightly different drawing of 173, I'd get a

slightly different answer, right?

23

24

BY MR. HESTER:

In other words, could you — — perhaps in

25 too simple-minded a way, is the point you'e making

NEAL R. GROSS
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here. that there ar Confide(.ncre 1irltervals associated

with t he Bor t z study itself? In other words,', that'hereare conf idence intervals around the Bort.z

results.

Wh Lch Eire pretty similar to these.

And the que.'ion is whether you would need

somehow to adjust the confidence intervals you show in

column 5 to take account of the other conf.idence

intervals related with t.he Bortz results, is that

10 the

Yes

12 simple point?

13 Or -- or, more prec:Lsely, to counter the

14

15

fact that the 173 i.s really drawn from a finite
population of, what., 2,000 Form 3 operators.

16 Even if: one were t.o try to take this into

17 account, would it have any ef f:ect on the point

e timates you'e got here? . And when I say "the point

19 estimates," I mean the estimate(a Of cOluma( 3.

20 No, not. at al.l. This whole discussion is

21 independent of that. The point estimates are what

22

23

they are. We'e just talking about fine-tuning the--
the intervals here.,

24 Q So whe.n we talk about. the conf'id.ence

25 intervals or how wide t;he conf idence interval1s 1are,1

(202) 234-44;)3
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that is simply the width of the band around the

estimate you'e come up with, correct?

Q

Exactly.

It doesn't -- no matter what you did with

the confidence intervals, it wouldn't change the

estimated average shares that you show in column 3.

No.

Okay.

No. Because to construct the confidence

10

12

13

14

intervals, you -- you take the so-called point

es'timate in column 3 and then you go up to get an

upper bound. For the confidence interval, you go down

to get a lower bound. So -- but that's a fixed point,

:that estimate.

15

16

17

18

19

I want to call your attention to one minor

point. You'l notice in 1992, in column 3, the

estimate is 5.7. And then if you place that estimate

inside the confidence interval in column 5, you'l see

that it's -- it's between 4.7 and 7.4. You'l notice

20

21

22

23

that interval is not symmetric around 5.7. 5.7 is one

percentage point above 4.7, but 7.4 is 1.7 above 5.7.

That is not a mistake. That is a product of the way

these confidence intervals were derived.

24

25

There is no unique conf idence interval.

There is no unique 95 percent confidence interval.
NEAL R. GROSS
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You can put down all kinds of different confidence

intervals that have the property that you would ~get ~

1,

10

12

95 percent confiderice.

So I could vary the method of computing

these confidence intervals 'just slightly and get a

completely consistent eomfidence linterval, that was

symmetric around 5.7, andi i~t twould ''t would be 4

point -- roughly, you know, i4.i2 toi6 pain't sotnething.

I mean, that -- that's what it would look like.'I'ustdidn't want you to be thrown if:you -- if you

start to look at this and say', "This isn't juhtl5l7 l

plus or minus the same number."

13 But all of this discussion of confidence

14 intervals doesn't affect the point estimates you show

15 in column 3?

16 No.

17

18

Okay. Thank you, Dr. Fairley.
I

ARBITRATOR WERTHEIM: I have 'ne'9
remaining

20 MR. HESTER: Sure.

21 ARBITRATOR WERTHEIM: -- question.

22 MR. HESTER: Sure.

23 ARBITRATOR WERTHEIM: Column 8,l lyotur l

24

25

estimated threshold, you said is an average.. Is that

an average that you calculated after you had put on

NEAL R. GROSS
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your chart all of the data entries projected by your

model? Or is that an estimated threshold that was

inherent in the geometric model you chose?

THE WITNESS: It's not — — it doesn'

really come itself from the -- it doesn't come from

the geometric model, so in that sense it' not

inherent in it.

10

12

13

ARBITRATOR WERTHEIM: But in fitting -- in

deciding which of several available models to use, I

understood you to say that you selected the geometric

model in .part because it was a good fit to the

threshold of about 10. Did I not. hear you correctly

on that?

14 THE WITNESS: Let's see. The -- here are

15

16

17

19

the threshold values depicted down here along the X

axis -- 173 threshold values. The average of those

values is 10.8. Actually, the

ARBITRATOR WERTHEIM: That's after you'e

finished using the geometric model to put in all of

20 your dots and crosses and

22

23

THE WITNESS: No, no, let me -- let me

clarify. These points are just the minimums -- the

173 rows.

24 BY MR. HESTER:

25 These are the reported minima in the

(202) 234-4433
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survey results?

Yeah. If you take the survey results
ARBITRATOR WERTHEIM: In what way did'the

10

geometric model fit that situation?

THE WITNESS: Okay. If you -- I think

that's what Chart 2 il'luatrates.''If you plot the

frequencies of these thresholds Xn'Chart 2, to my'eye

it looks geometric. And when I fit a geometric'mddEll

with a mean of 10.8, which 'ha'ppens to be the actual

mean, it -- it does ~ f~it~ reasdnhbly well as I

discussed.

12 BY MR. HESTER:

13 Q So in other words, the geometric

14

15

distribution that .you used as pour model confoxmed

with what you Saw in the data results?

16 That's right. So it's -- it's important

17

18

19

to note, I think, that you'e not just using data on

the 27 queried respondents. ,'Y'ou'e using that -- you

have X and Y data on that, but you'e also using data

20 on all 173 to get these thresholds.

21 Now, one final question for you I guess,

22

23

Dr. Fairley. Is your model significantly dependent on.

the value of that est'imated,'t'hr'eshold? ,'In other

words, do the results change:much based:on whether the

25 threshold is 9.8 instead of, 10.8?,

NEAL R. GROSS
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No, it's not very sensitive to that value.

If you increase the threshold by one percent, you

Q One percentage point?

One percentage point -- say, 10.8 to 11.8

10

12

-- you would increase the estimated average share for

PBS of somewhat over a tenth to two-tenths.

Just one more footnote is that these

estimated thresholds, like the adjusted shares, are--
actually follow the royalty stratification in the

Bortz survey. They conform to that. So they are

they are stratified estimates. It doesn't make much

difference. The actual -- the simple arithmetic

averages are -- are close.

14 Q So you . have . applied the stratified
15 methodology of the Bortz: survey in reporting these

16 results on

17 Yes.

18 Q Table 1?

19

20 Q

The stratification, yes.

But the results aren't particularly

21 dependent on that?

22 It doesn't -- in some other circumstance

23 it might be important to do that. In this case, it'
24 not.

25

(202) 234-4433
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CHAIRPERSON JIGANTI: Okay, Mr. Hester.

Who will be the first to examine

Dr. Fairley?

Mr. Stewart, you'e elected.

ARBITRATOR WERTHEIM: Do it under

MR. STEWART: I don'. That' an

important observation.

CROSS EXAMINATION

BY MR. STEWART:

10 Dr. Fairley, good afternoon, I'm John

Stewart, and I'm representing the National Association

12 of Broadcasters in this case.

13

14

15

16

17

19

I want just to ask you a few questions to

put the import of your testimony into context here,and

to follow up on some questions that Judge Farmakide's

asked.

First, are you aware that a principal

question befoxe this panel is to assess the xelative

value of the programs that were carried on distant

20

21

signals actually retransmitted by cable .operators in i

1990 through 1992?

22 I'm thinking about this because I

23 understand that, you know, the automatic. zeroes were,

24

25

were put in. I understand the rationale that the

Bortz survey has for putti'ng in automatic zeroes. Is

NEAL R. GROSS
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that what you'e getting at?

Q I want to ask sort of a fundamental

question about what we'e all doing here. The job of

this panel and all of the parties here is to come to

an assessment -- an evaluation -- of the relative

value of the programs that were carried by cable

operators in 1990 through 1992 on a distant signal

basis, right?

Yes.

10 Q And are you aware of the fact that the

12

Bortz study surveying cable operators was designed and

intended to measure relative value of those programs?

13 Yes.

14 Okay. Now, having gone through your

15

16

17

18

testimony, it is not your testimony, is it, that

because of the zero -- automatic zero problem you'e
identified the panel should ignore or reject the Bortz

survey as a measure of that relative value, is it?

19 No.

20 All right. And your testimony instead is

21

22

23

24

that you should make this adjustment to the f inal

results of the Bortz survey and use those adjusted

numbers instead of the original numbers in the Bortz

survey as the principal measure that the panel relies

25 on?

NEAL R. GROSS
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Yes, and then you have to make a pro rata
adjustment of the other shares.

Q Okay. And that -- and those -- the pro

rata adjustment of the other shares, once you arrive

at a -- an estimated share for PBS that showed 6.1 for

1990, and other numbers for the other years, you then'djustall of the shar'es'o 'that'he Bortz survey

results add to 100, right?

Yes.

10 Q Is that what is . presented iri ~PVV ~

Exhibit 20? Do you have that exhibit?

12 I don't have that in front of me.

13

14

MS. AUSTIN: Mr. Chairman, this might nest'e
the person that -- Mr. Stewart wasn't here

15 yesterday.. That -- that'-'r.'e@ter is going to

16 present a revised version of'Exhibi't 20'with n'ew'Bortz

17

18

19

figures that. were presentedlin the testimony,.

MR. HESTER: That's right, Your Honor.

This -- I was just too tired yesterday. We will get

20 to it.
21 MR. STEWART: And I'l never miss another

22 day of the hearing, but thank you for bringing that to

23 my attention.

24 CHAIRPERSON JIGANTI: Thank you.

25 Ms. Austin.

NEAL A. GROSS
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BY MR. STEWART:

And just looking at the 1990 column, and

I take it those are the ones that are going to have

these minor adjustments, is that correct?

Yes.

Q Just looking at the 1990 columns to begin

with, the left-hand column that says original is what

the Bortz survey reported by itself, correct?

Correct.

10 And the next column is -- shows 6.1 for

the PBS share as opposed to the original 2.7, right?

12

13

Right.

And that's the result of your having made

14

15

the adjustment for the automatic zero problem that

you'e testified about, correct?

16 Yes.

17

18

19

20

Q And then what you do is you adjust all of

the other categories'hares downward to reflect the

pro rata effect of that adjustment that you'e made

for PBS, correct?

21

22

That's right.

Okay. If you'l look at this -- and let'
23

24

25

just use sort of rounded numbers. Across the three

years, the PBS -- adjusted PBS share is around six,

correct, a little bit above six on the average?

NEAL R. GROSS
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Q

Right.

And if you look at the news/public affairs 5
category above that, the adjusted shares shown here

are 11-1/2, 14.3, and 12.1, do you'ee that?

Yes.

Q That's roughly, on average, twice the PBS

share, is that right?

Q

Right.

And that's after the adjustment made by--

10 to reflect the automatic zero problem, correct?

12 Q

Right.

Okay. I have no further questions.

13 CHAIRPERSON JIGANTI: Thank you,

14 Mr. Stewart.

15 Who is next? The Canadians have no

16 questions?

17 MR. COSENTINO: No questions.

CHAIRPERSON JIGANTI: The Devotionals? .

19

20

MS. AUSTIN: No questions.

CHAIRPERSON JIGANTI: No questionls, I okay. I

21 That leaves two more..

22 CROSS EXAMINATION

23 BY MR. LANE:

24 Mr. Farley (sic), I'm Dennis Lane. I

25 represent the Program Suppliers, in this case, Let me

NEAL R. GROSS
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see if I understand what you did in your charts here.

When you did Chart 1, were you calculating -- is that

where you calculated the Y and the X values at the

same time?

Let me turn to Chart 1. I'm not sure I

understand exactly what you'e asking me.

I'm asking you, is that the place where

you took the actual X and Y values and plotted them?

I did for the 22 non-zero PBS share of the

10

Did you plot X and Y shares or values for

the other 146 at any time?

I plotted them but only as a sert of

hypothetical illustration of what was going on.

So the only time that you plotted where

the X matched the Y was for the 27 values, 'is that

correct?

18 That's right. I plotted the X values for

19 the 146 but not the -- but not Y values for them.

20 Okay. So now, what did you do with the

21

22

zero values that were on the -- when PBS got a zero

value? Did you -- where did you plot that?

23 I didn't talk about that here. They are

used in - - in the model.

25 Okay. And I just see, looking at

(202) 2344433
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Exhibit 39, that therei weve imany eases whhrh 'th'

lowest value for one of'the 'other '-- I'm sorry, it'
Exhibit 40. There are~ ma~ ~otlheir ~cases where ~thee ~

lowest value that's a non-PBG value is zero, correct?

Yes.

And where did you plot those on your

charts?

Well, the -- I didn'. The definition of

the threshold or the X value is'he'owest non-zero

10 value in each row.

Q So it's the non-zero value?

12

13 Q

That's right.

So why don't you plot zero if it's the

14 lowest value given to one of the program categories?

15 I don't think it gives information about

the threshold.

17 Q Okay. What is the threshold?

Since they didn't carry it, to get at the

19 threshold you want to,look at, the -- the smallest

20 share that they actually carried.

21 Well, they actually carried all of those

22 programs, didn't they, on the stations'?

23 Oh, I ' sorry. I misspoke. It ',not that,

24

25

they didn't carry it. It's the smallest to.which they

accorded any value. They -- except for PBS, they get

NEAL R. GROSS
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they get -- most of the time they'l get I suppose

all of the categories, although some of the time one

or more of the other categories will be absent. But

if they bring in an independent station, they may get

a category willy-nilly. They get it for free just by

bringing in that station, but they don't accord any

value to it.
Q And that's not the low -- so why don't you

count that as the lowest value? That's what I'm

10 trying to understand, why you don't count the zeroes

as the lowest value.

12 Right. Well, as you put it, you know, the

13

14

15

16

17

18

zero is the lowest value-. There's no question about

'that. This -- looking at the smallest non-zero value,

the purpose of that is to -- it's a device to get at

the notion of the threshold. As I mentioned, the real

threshold for PBS is the threshold for bringing in a

whole channel.

19

20

21

You know, since PBS is the only -- one of

the program categories for which that is true, we get

a little information about that -- that real threshold

22

23

24

25

for PBS by looking at, for 1990, these 22 non-zero

values because they have to be -- the threshold has to

be less than each of those values. For each operator,

the threshold for bringing in a whole channel has to

NEAL R. GROSS
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be less than their observed value, by definition.

Q Yeah. But there were also -- in~ each df ~

the cases, there were also r'espondents who brought in

a PBS station that valued it at zero, correct?

Are you talking about the -- that's the

five

Q The five.

Yes.

Q And the seven?

10 And as I mentioned, I view that's'a'2
rounding -- I don't -- I don't think it's actually

zero. I think it's -- ziti'si rounded,to zero.

13 Well,.aren't the other zeroes just rounded

to zero?

15 Yes. But I'm -- just as for'BS,''7
haven't tried to, you know:, estimate what those really

are. It's -- I'e just taken them:at face value as

18 zeroes.

19 Q But you didn't count them as the lowest

20 value when it's clear to,all,of us,that zero is the

lowest value on this table, right'P

22 Well, I wasn't interested in the 'lo'we'st'3

24

value. I was interested,,if you like, in the next-to-

the-lowest value.

25 Q Okay. Well, in the cases where there

NEAL R. GROSS
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wasn't a zero, you didn't pick the next-to-the-lowest

value. You picked the lowest value, right?

Yes.

So how did -- what is the basis on which

you decided when to pick the lowest value and when to

pick the next-to-the-lowest value?

I looked among the non-zero values in each

10

row. I looked just among the non-zero values, however

many there were, and I picked the lowest of those.

That's the rule.

That's the rule.

12

13

Right; .

Okay. Now, where is that the rule? What

14

15

is that the rule of? I mean, where is it written that

that is the rule?

16 Okay. I mean, that's the rule I followed.

17 Your question is why?

18 Q

19 Yes.

20 Okay. My question is, is there some

21

22

statistical rule or theorem or something that tells
you to do that?

23 I think there are two answers to that.

24

25

One is less important but I'l give it first. If

I mean, the idea here or the model or the description

NEAL R. GROSS

(202) 234-4433

COURT REPORTERS ANO TRANSCRIBERS

1323 RHODE ISlANO AVENUE. N.W.

WASHINGTON. O.C. 20005



5631

of what's going on in the — — is embodied here is that

there is some threshold for even a progr'am'ategory,'n
that you wouldn't take it voluntarily. I 'hink'hat'sthe key. You',may get it',willy-,nilly and it'

a zero for you, but you wouldn't pay for it.
And if that's true, then you'e trying to

estimate what the -- what's the lowes't value you'l go

and pay for it. That's the -- that's what we'e

trying to get at. And, tgiS I(Iigigum or the non-zero

10 values happens to be the maximum likelihood,estimate

for that threshold'nder 'hat 'odel or that I
12 description.

13 In other words, it's a rule that does have

14 some theoretical basis, but I. don'.t think that's the

15

16

17.

18.

19

20

21

most important part of it. I think the. most important

point is that the proof of the pudding is in the

eating that this works.l

And why do I say it works'P There, are,

.several reasons. One is't can carry. through here,

and it -- I feel it makes sense, and you get'ut,
sensible answers, and a~ill of the assumptions, that you

22

23

make seem to be reasonably suppo'rt'ed'.by the data. But

there is other indirect, or other direct evidence forI

24 that matter.

25 For example, the primary one that I am

NEAL R. GROSS
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thinking of now is if you look at those thresholds for

the non-zero PBS operators -- that is, those operators

-- the 22 that gave a non-zero positive share -- those

10

12

13

14

X values average about seven. But if you look at the

thresholds for the zero PBS operators, the balance,

the great majority that gave -- that were given an

automatic zero, the average of their thresholds is

about 12, not quite twice.

So what does that say? That's some

evidence that for those who took it, their thresholds

are smaller. You would expect that the operators that

actually took the relatively low category of PBS

compared to the giants -- the movies and sports and

even news is double.

15

16

18

19

20

22

23

You would expect-that. they would be self-

selected to some extent, because if -- in order to

take a category that -- that has a specialty or a

niche appeal, that is not a very great appeal

numerically percentage-wise, relative value wise, you

have to get over whatever threshold there is for it.
And if you happen to be among those operators who have

low thresholds you are more likely to get over that

threshold.

25

So those operators that have low

thresholds are more likely to take -- be willing to

NEAL R. GROSS
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bring in channels that have a low value to them.

Conversely, those operators that didn't take it you

would expect, on average, to -- to have higher

thresholds.

Now -- and, in fact, it's quite h big

10

12

13

14

15

difference. It's almost a 50 percent difference

between the average threshold for the first group and

the average threshold for the second, so that's some

some other evidence, if you like, that's not par't

of this model that -- that supports the reasonableness

of this chain of thinking. It starts from a priori.
It's certainly very reasonably to believe

in, through opportunity costs, the existence of a

threshold for bringing in a whole channel. And then

and then you say, "Well, gee, how can you get at

16 that?" Well, let's -- let's look at this threshold,

17

18

defined as I define it as the minimum and the non-2:ero

values, and this, frankly, is kind of a crude'dea.

19

20

It's a proxy for what you'e really interested in,lande

it works. It works for the reasons that I'e Qi+e)l). ~ l

22

23

24

25

So it's not something where I can answer

your question in a very tidy way and say, well, this

is this and it s -- this is the only way it can be,

and this is the answer, and that's what:everyone does.

It's not quite like that.
NEAL R. GROSS
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But we have evidence that a certain

number, roughly 20 percent in the first year, assigned

a zero value to PBS, even though they took it. They

are saying to us that they have no threshold, they

have a zero threshold, right?

Nell, the five -- five out of the 27.

Right.

In other words, you'e got 20 percent of

those who

10 Q Roughly 20 percent.

who are responding

12 Q Correct.

13 that

Nho got PBS and said it had a zero value,

correct, we have that evidence?

16 Yes.

17 And we have evidence, just looking at

18

19

20

Exhibit 40,. and we don't know for all of the other

categories, of a lot of respondents giving.categories

zero value, correct?

21

22

I'm sorry. I didn't hear you.

If we look at Exhibit 40, we see there are

23

24

a lot of other evidence that respondents gave

categories zero value. That is not something that we

25 never see.

NEAL R. GROSS
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Right.

In fact, do you know how many zero values

there were given fo'r 'all 'f the answers in the

allocation question?

For all categories?

Q Yes.

No.

Q You didn't look at that issue?

Well, I -- you know, I looked at the data.

10 I didn't count them up.

Q You don't know whether it might be ah rhuCh'2
13

14

15

16

17

18

as 50 percent?

ARBITRATOR WERTHEIM: Are you counting all
of the zeroes given to the religious and Canadian

programming?

MR. LANE: Yes, for all 173 respondentS,

to every category.

MR. HESTER: You'e including Canadians or

19 not?

20 BY MR. LANE:

21 Well, from Exhibit 40, we can't tell
22 whether this was a zero response and there was a

23 Canadian signal taken'„ 'can we?

24 No. Well, it'
25 Q So the answer is, no, I'm not inc'luding'EAL

R. GROSS
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Canadian on Exhibit 40, but I might be if there was a

similar situation.

Well, if you take all of these numbers in

the first table in Exhibit 40, it's clear that on this

page far less than 50 are zeroes, 50 percent are

zeroes.

Q But you don't know for the other ones how

many were zeroes, correct?

10

As I say, I haven't counted them.

Now, do you equate the threshold with

being the opportunity cost?

12 No, I think -- I think the opportunity

13

14

15

cost is simply, as far as I'e been able to determine,

the most important -- that seems to me to be the most

important cost, but there are others.

16 Okay. Well, would you look on page 5 of

17

18

19

your testimony, please? And is that paragraph that is

on page 5, is that your effort to explain to us what

the threshold value would mean?

20 To give some idea of it, yes.

21 Q Okay. Well, how would you define

22 "threshold value" for us?

23 It's the minimum value that an operator

will require for the category to -- to buy it, to

25 carry it.

(202) 2~
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Q And you'e given two examples Ihelre I,

correct, of threshold -- where a threshold could

exist, on page 5 of your testimony?

Yes.

Q Now, what is the first example? I 'do'n't

understand. What does that tell us?

Well, if their channels that they --''hat

10

they (quote) "have to bring in" to fill up their menu

is close to the maximum number that they,can

technically bring in, that would be an illustration.

12

Q what do you mean by "have to bring Iin"?

Well, I -- I suppose you have to carry

13

14

16

CNN, you have to car~ Artf'.s I azid IEnItejrthihmhnt, or

or some -= you have to carry the most popular

specialty channels. And then -- then there 'are

certain regular -- regulatory 'mandates. You have to

17 set aside some channels for schools and the government I

18 and emergencies, and Isol f6rtth J

19

20

21

So you may -- an operator may pretty well

fill up their technical capacity. for channels, and

have only a handful remaining to even consider for

22 distant signals.

23 So when you say that you have to bring in

24

25

the most popular, there is,na -- is there some rule

someplace that a cable system has to do that?

NEAL R. GROSS
COURT REPORTERS ANO TRANSCRIBERS
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No, it really gets back to opportunity

cost. I mean, it would be -- in most cases, you'd be

a fool if you didn'.

Q So that one gets back to opportunity cost.

Now, what does the second example mean?

That's opportunity cost.

So both of the examples that you'e given

of threshold relate to opportunity cost, correct?

10 Q

These examples, yes.

Are there other examples that don't relate

to opportunity cost?

12

13

Well, the license -- the royalty fees.

Do you know what the royalty fee

15

calculation is for a PBS station compared to an

independent station?

16 I understand it's -- is the -- I don'

17

18

19

20

fully understand the ins and outs of this, but I

understand there's one distant signal equivalent for

the independents and then .25 for network affiliates

and PBS.

Q So is it your understanding that the PBS

22

23

carrying the PBS channel as a distant signal is

lower or higher than an independent station?

24 Lower.

25 Q Now, do you know what the 3.75 rate is for

(202) 2344433
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royalty purposes?

A Roughly. I understand t hat it's ai rate

that -- that typicailly will begin to apply at maybe

the fourt h or fifth distant signal'that's brought in.

Smd do you know whether the cost

generally, all other things being equal, for a pBS

station would be higher or lower than the 3.75 irate?

I guess' good deal lower.

Okaiy. Do you know whether a I?BS signail

10 can ever be carried at th@ 3.75 rate'?

No, it cannot.

I'm sorry'? No, you don't know or

It cannot.

No, I do know.

16 You do know, okay. Now, so I guesEI t:o

come around to my question,, is the threshold -- is

that equal t:o the — - the same as defined by the

19 opportun.ity cost, as you use it in your testimony?

20 No, because it: could be several different

21 costs, and it's -- it's conceivable that the

22

23

24

opportunity cost would be less than the licensing

cost. There mi ght be some other variant of cost. I

I can" t t?iink of one righit -- right at; t.he moment,

25 but

(202) 234~3
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And how did you factor that into your

analysis?

Excuse me.

Q I'm sorry.

There's an inertial cost. There'- always

an inertial cost to change.

Okay. How

10

12

13

14

CHAIRPERSON JIGANTI: Mr. Lane, at this

time we need to break. We'l resume tomorrow morning.

Time -- we'e discussed it amongst ourselves -- 9:30,

if it's satisfactory, or something to the contrary?

Dress code for Saturday, if you want to make it casual

tomorrow, dress down Saturday.

ARBITRATOR WERTHEIM: We can dress down,

too.

CHAIRPERSON JIGANTI: Oh, certainly.

18

19

20

21

22

23

24

25

Certainly. It's a very casual day tomorrow.. 9:30.

MR. LANE: Here?

CHAIRPERSON JIGANTI: Here, yes. I do

have -- I'l be here earlier, because I have been

entrusted -- I had to sign my life away to get the key

to the door here, so it will be open at 9:00.

(Whereupon, at 5:33 p.m., the proceedings

in the above-entitled matter were adjourned, to

reconvene at 9:30 a.m., the following day.)
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47 Chart 3 5857 sess
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P-R-0-C-E-E-D-I-N-G-S

(9:35 a.m.)

WHEREUPON,

DR. WILLIAM B. FAIRLEY

WAS CALLED AS A WITNESS BY COUNSEL FOR THE PUBLIC

BROADCASTING CLAIMANTS, AND HAVING BEEN PREVIOUSLY

SWORN, RESUMED THE WITNESS STAND, WAS EXAMINED AND

TESTIFIED AS FOLLOWS:

CHAIRPERSON JIGANTI: You may proceed, Mr.

10 Lane.

12

13

14

15

MR. LANE: Thank you. Mr. Fairley,

yesterday we were talking about the threshold and I

think we got to the point where I believe that the

threshold was the same as opportunity cost. Is that

how you view it in your mind?

THE WITNESS: Not exactly. I think

17

18

opportunity cost is the most important factor, but

there are other costs.

19 CROSS EXAMINATION

20

21

BY MR. LANE:

What would those other costs be?

22 I mentioned the licensing fees and costs

23

24

of inertia, the various costs associated with making

a change.

25 Now are the threshold costs or the

(202) 234-4433
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threshold -- is the threshold value the same for each

st,ation?

No.,

Q Is it the same for each cable system?

Oh, excuse me. When I answered. the

question earlier, I was thinking of cable systems

be.cause that's what this applies to, thresholds to

cable systems

It also applies to stations, doesn't~it? ~

10 In what. way?

Isn't that'. what is being valued for

12 pu bl ic t e 1 evi s ion?

13 Well, I'm not dealing with thresholds for

14 stations.

15 'Q You'e not?

16 Ilo,.

17 Okay. What are -- what are the thresholds

18 with. which you"re dealing with?

19 Thre. holds : for cable operators for

20

21

bringing in distant signal channels. Is that what you

mean, threshold for bringing in a station?

22 Is that. -- do you know what a distant

23 signal is?

24 Yes.

25 Q What is it?

(202) 234-4433
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Roughly a signal that comes in from

outside of 30 -- about 35 miles around a market area.

Okay. And is the signal related to a

television station?

Yes, it comes from a station I think.

So aren't you measuring the threshold of

stations when you -- of the carriage of public

television stations'?

I don't -- I don't think about it that

10

12

way. Maybe you have something i:n mind that I don'.
I'm attaching a threshold to each operator, but it'
attached to the operator.

13 Okay. Is the'hreshold the same for all
14 operators?

15 No.

16 Is it the same when an operator considers

17

18

different distant signals? Is i.t the same for all
distant signals?

19

20

No, it wouldn't necessarily be the same.

What factors would have to be considered

21

22

in determining what the value was for individual cable

operators?

23 The -- their relative value.

24 What -- what would be factors that you

25 would consider that a cable operator would have to

NEAL R. GROSS
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take into account in arriving at his or her threshold?

Well, I'm certainly not a cab) e expert,

but I understand that attracting or retaining

subscribers is the paramount concern of cable

operators and to a much less important degree,

consideration of advertisi.ng rev nue that they may be

able to insert in some lsignklk ~- di'st'ant signals.

And what factors do you think go into

attracting and retaining subscribers?

10 The factors that I'e seen mentioned as

12

important are the types of programming, having those

types that are mos t important to people, the — a

13 variety of programming so that you -- you'e not just

14 attracting one part of the market, but you'e able to

15 hit all the interests, niches in the ma ket.

16 Okay. In looking at the individual

17 responses, did you consider those factors?

18 Only in a very general way. The approach,

19 here does not. rely on any particular expertise or deep

20 vi.ew of the cable market.

21 It" s based on a common sense or sensible

22 idea of the existence of a threshold and the data

23

24

25

support that for PBS. The Tribunal itself, page six-
excuse me, page five in my testimony, footnote five:

in their 1983 decision, it talked explicitly about the

(202) 234-44:)3
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value, without using the word -- about the threshold,

the bottom of the page there, supposing

Is that in footnote five on page five

Yes, page five.

of your testimony?

Yes.

Q Does the word "threshold" appear anywhere

in the quotation that you have from the Tribunal?

No. No, as I just said, it doesn't appear

10 explicitly, but it
Q What part

12 it's exactly

13

14

15

Q I ' sorry.

Threshold is being discussed here.

Do you think -- do you see that they use

16 the word "attitudes" in there?

17 Yes.

18 Q Is that what you'e equating with

19 thresholds?

20

21

Roughly, yes.

Now, is that your understanding of what

22 the Bortz Survey measured, attitudes?

23 No. The Bortz Survey is not a measure of

24

25

--. well, that's why I say very roughly. I don't think

attitudes is -- they have it in quotes here, and I

NEAL R. GROSS
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10

12

13

14

think for a reason, that it's riot, I think, exactly

the right word.

And when you talk about a business

judgement, a business view of value, you know, you

could call that an attitudel iBu't it's rooted in some

objective market, financial -- it's rooted in, let'
say, in some market and financi 1'realities.

These realities may not or are certainly

not always easy to quknttify br~make explicit OIr 'make'-'r

analyze. But business judgement is important.

Business judgement 'ill 'nclude gut feeling,.

intuitions about value Andi ~- @oh kndw,'f yoQ w!ant to,

call a -- the gut feeling. that a business person uses

to make a business decision an "attitude," I suppose

15 that's possible.

16 But the -- there is an important

17 distinction in the survey'research between so-'callIed'8

19

20

21

attitude research, which is the nature of -- do you--

overall, do you have ~a ~ favorable opinion of Bill

Clinton as our President? I mean, that's -- that's an

attitude. That's a classic attitude.

22

23

24

Or do you feel wonderful when you use

Revlon? You know, these are .attitudes. And a lot of

market survey research has to do with exploring these

25

(202) 234-4433
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in fact, this is a classic threshold phenomenon in

market research, the so-called choice models which are

used by every research organization.

When your attitude so-called "tips over"

to a buying decision, that's -- that's what the seller

is interested in.

And so these marketing models are directed

at estimating, in fact, those -- those kinds of

tipping points and. related phenomenon.

10 ARBITRATOR WERTHEIM: Mr. Fairley, I

12

13

14

15

16

17

18

19

20

wonder if you could take a closer look at that

sentence, that footnote on page five, the last

sentence quoting from the Tribunal, and ask you to

consider again whether the word "attitudes" is being

used as the equivalent of threshold or whether, in

fact, it might not be a reference to market value

placed upon a distant signals by the cable operator'2

THE WITNESS: Yes. I think that's right.

-I don't think the word "attitude" itself is referring

to the threshold. What

21

22

23

24

25

ARBITRATOR WERTHEIM: Would the phrase

"actual behavior" be a vague way of referring to the

threshold that would trigger actual behavior?

THE WITNESS: Yes, I think that the phrase

"short of actual behavior" embodies the notion of the

NEAL R. GROSS
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BY MR. LANE:

Q So a threshold is short of act'ua'l

behavior?

Well, the behavior is short of the

threshold.

ARBITRATOR FMVIIAKIDES: Well, wait !a .

10

12

minute. I have a proble!m.! !We'r!e talking about a

range. We'e talking! --! t!he! range!is zero on the one

hand and actual behavior on! t)he (other'and', 'and

attitude was someplace in the middle according to this

footnote as I understand it.
13 THE WITNESS: Yes ~

14 ARBITRATOR FARKDCIDES: The att it)j.d6 il.s I

15 greater, than zero, but short of it. Sa we'e talking

16 about a range there. Now, where would threshold fit?

17 Did you ask that question, Nr. Lane?

18 MRS LANE: I was trying to, but you did it
19 much better.

20 ARBITRATOR F2QPIAKIDES: No, I just wanted

21 to be sure that I understand.

22 MR. LANE: Yes.

23 ARBITRATOR WERTHEIM: Could thei wordi

24 "attitudes" here in quote he: simply a reference to the

25 general description of the Bortz Survey

NEAL R. GROSS
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survey?

THE WITNESS: I don't know from the entire

context whether that was true. I wouldn't have read

it that way just reading this paragraph. And my

initial comment

ARBITRATOR WERTHEIM: Do you want to take

the preceding sentence, which also uses the. word

"attitudes." Would that help you at all to understand

what they'e referring to here?

10 THE WITNESS: "Therefore, we"

"Supposing a cable operator?" "If his attitude were

12 only of the measure" -- well that I think, Judge

Farmakides -- I believe that's correct, that the

15

16

17

18

19

20

21

22

23

there are three things here.

There is zero, and then they talk about

attitudes. And the sentence you just mentioned, Judge

Wertheim, is that the attitude was only the measure of

five percent. And that is below -- must be below a

tipping point..

And "actual behavior" is referring to

those occasions when operators actual buy PBS. So

somewhere between -- in this -- in this example, the

threshold would lie somewhere between five percent and

24 well, it's -- it's the point hypothesized -- it'
25 the tipping point.

(202) 234~
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Somewhere above five percent, they'e
going to say, "Okay, twei'r4 going to buy that."

BY MR. LANE:

.Q Let me ask you this. Let's assume this is

a continuum. We have zero on one side. We have

actual behavior on the other side, okay?

Okay.

Q Somewhere in there, I think, are attitudes

and thresholds. Te11 us where they 1ie in that

10 continuum.

Well, I think -- I believe the'ord
12

13

14

15

"attitude" here is being used to -- as a synonym for

a business judgement about value. So that, depending

on the operator, that -- the business judgement will

be somewhere between zero and actual behavior.

16 Q All right. Okay, I think all of us

17

18

understand that. Where would threshold be, as you use

the term "threshold?"

19

20 there.

Well, it's somewhere -- it's the, value,

It's hypothesized. It'. nothing ,that,'s,

21 written down in

22

23

Q Is it higher than attitude, but below'I-

MR. HESTER: Let's let the witness Ifilnilshl

24 his answer.

25 MR. LANE: Okay.

(202)~
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THE WITNESS: It's nothing that the cable

operator can write down in a submission to a

regulator. It's -- you know, it's not -- it's not a

measured quantity, but it is a conceptual quantity

that is widely used and understood in business, and

for that matter in every day life or public affairs.

You know, it's a very general common

notion.

BY MR. LANE:

10 When you say it's not measured, that'

precisely what you did on Table 1, Column 8 of your

testimony, isn't it?

13 Well, it's certainly not conventionally

14 measured. Yes, I have a -- I have a measure of a

15

16

17

19

20

threshold concept. I'e distinguished it as being

less than,the -- the real concept of interest here.

But making the definition that I'e done

as the minimum observed value for each operator, that

provides -- that enables us to have a framework within

which we can carry out a definite procedure and

understand it.
22

23

24

And then we can go back and say okay, now

let's think about any -- what's wrong with it? And

what's wrong with the threshold is we know it's too

25 low.

(202) 234-4433
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And we can ask well, what effect does that

fact have on the estimates made from the -- this

the basic framework?

Q Okay, you said the threshold is not the

10

real concept of interest here. What is the real

concept of interest here?

A I'm not sure I recall exactly what -- why

I said that. I mean., the primary concept of i,nterest

or the objective here is defined, as the average share

or the relative share. That's the -- that's the

primary concept.

12 Q Now, I'd like to just stay with page five

13

14

if you have it open. Do you see you -- at the bottom i

of that page, the last sentence that begins "For

15 example," and you say "A threshold could exist if a

16 cable operator had some maximum numbers of distant

17 signals that it could profitably carry," correct?

18 Yes.

19 Now if I go down to footnote five, 'the

20 first sentence that you'e 'quoted from the 1983

21 decision says, "Supposing'a cable operator faces the

22

23

reality of being able,to import, only, four distant

signals." Do you see that?I

24 Yes.

25

(202) 234-4435
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stated up in the text as a cable operator having some

maximum number of distant signals that it could

profitably carry?

I mean, are those two ways of saying the

same thing?

I think they'e very close. I think

I'm sure it would be possible to develop, you know,

some various distinctions. But I think roughly

speaking, they'e close.

10 Okay. Now you say that a threshold could

exist in that situation, correct?

12 Yes.

13 And are you equating that threshold with

'4
15

16

17

18

19

20

what the Tribunal calls an "attitude" in the language

that you'e quoted from the decision?

A No. The attitude here is -- well, I don'

know whether they might call the threshold itself an

attitude. The attitude, it seems to me, is referring

to any value from zero up to, and probably including,

the threshold.

21

22

23

25

ARBITRATOR WERTHEIN: I don't understand

that. That's a very general term. But as they'e
using it here, isn't it a reference to the five

percent valuation that the cable operator puts on PBS,

which is greater than zero but less than whatever

NEAL R. GROSS
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level would trigger its'actual b'ehavior.

THE WITNESS: So if I understand you,

you'e saying that the fiiv(e percent is 'one thing, and

then the attitude is their view,of, it'?

BY MR. LANE:

Q No, what he's saying is the attitude is

approximately five. percent,'ut'hat appears to be

short of actual behavior.

Yes. I thought what I said was consilstlenlt I

10 with that.

Q Why do you think it was consistent with

12 that?

13 Well, I'm not -- let's see, look at the

14 chart here. It might be helpful. '

:Okay.

16 L'et's see, here's zero and here are the

17

18

19

20

21

22

23

25

possible share values. Here is the -- here is the

threshold. Here is five percent,. ;What's observed is i

something out here.

ARBITRATOR FARMAKIDES: Dr. Fairley, could

you -- you'd better label what you'e .saying. because

we'l never be able to figure it out later.

THE WITNESS: Okay. I have a horizontal

line here corresponding to a measurement on share

value. It starts at zelrol; litl gee@ 6p',to fiv'e and it
NEA'L R. GROSS
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goes up to some threshold value.

ARBITRATOR FKVCAKIDES: Maybe you could

just put an "A" there.

THE WITNESS: "A?"

ARBITRATOR F2QVCAKIDES: Or "T."

THE WITNESS: "A" for threshold? "T" for

threshold, okay. And then I put an "X" beyond the

threshold to indicate this would be the actual

behavior observed.

10

12

13

14

And always -- you know, strictly speaking,

is that the actual behavior is at or above the

threshold. You don't know -- when talking about this,

you don't care where the threshold is except that it
has to be below the actual behavior.

15 And in the paragraph from the. decision,

16 five percent must be below that threshold.

17 BY MR. LANE:

18 Q- Is - - I ' sorry.

19 I'm finished.

20 Q So we know that the attitude must always

21 be below the threshold?

22

23

Well at this point, I'm a little
MR. HESTER: Are you asking him about

THE WITNESS: unsure about what

25 different people are meaning by "attitude."

(202) 2344433
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BY MR. LANE:

Q Well, you used this quotation as

supporting your discussio~ of, threshold. I mean,'e'idn'tmake this up. This is from your testimony, and

I'd like you to eXplain hOw thiS supportsI pour I

testimony. That's what .we.'re trying to.find out here.

Okay. Well, I think this paragraph -- I

10

12

13

14

15

16

18

19

20

21

believe this paragraph is clearly talking about

exactly the situation that I'm describing. I think I

had put up here the essence of that in paragra'ph -- in

casting -- in the framework that I'e used,.

And I think -- I think -- I'm getting to

the point of splitting .hair's .here to talk about

whether the attitude -- well, it seems me at the

moment that the attitud'e 'is'ot exactly the measure.

It's the view about 'the ''ea'suhe'n ''e'econd
sentence: "If his attitude were only on the measure

of approximately five percent towards PBS, he or she

would not carry a PBS signal."

Now, I can read that either as -- I think

it's possible to read'that'hnteicd a's dayi5g 'attitude

22 is referring either to the five percent itself, that'

23

24

25

an attitude, or I personally think preferably that the

word "attitude" there IisI r(efIerzing, to,the,business

judgement of that business -- about five percent heing

NEAL R. GROSS
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what the value is.

Okay. But that five percent and the

threshold is something different from the value?

I didn't follow that.

Q Well, you said that the five percent was

the value, correct?

It's the value that's referred to in this

paragraph.

Q Oh, you just mean it's a numerical value?

10 Do you mean

Yes.

12 it's value by the cable operator or

13

14

it's just a numerical? They happened to pick five

percent. They could have picked any other number.

15 No, that's their -- their value.

16 Okay, I'm still confused. What do you

17

18

mean by "value?" Do you mean just a numerical value?

Do you mean the value of the cable operator?

19

20 Q

The cable operator ' economic value . 1

So the threshold is different from the

21 cable operator's economic value?

22

23 Q

In general, yes.

Okay. So where -- how do we define the

24 threshold then, as something less than actual behavior

but more than the economic value?

NEAL R. GROSS
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No, the actual

ARBITRATOR WERTHEIM: Excuse me, Mr.

E'airley. Are you assuming a situat:ion in which a zero

value ha n't:been assigned by the Bortz Survey because

the operator did not actually buy a PBS distant

signal'

THE WITNESS: Yes.

ARBITRA'TOR WERTHEIM: Just so t.hat '

clear. You'e not t:alking about all cases, just: that

10 category.

12

13

15

16

THE WITNESS: Right . That', I think, thje

only category we can talk about.

MR. HESTER: But, if I can just interject
for a minute, I think that may help clarify the

discussion„ If you make it clear you'e talking about

a cable operator that didn't carry a distant signal,

17 I think that may help.

18 THE WITNESS: Yes, I certainly wa. n't
19 aware of that; assumption.~

20

21

MR. LANE: Okay,.

THE WITNESS: So let s see, we'e in the

22 case where they have responded to the interviewer and

they have: aid

24 E3Y MR. LANE:

25 They haven't responded -- yes, that"s

(202) 2&l-4433
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right. They didn't take a PBS station.

Oh, they didn't take a PBS

No.

So it's an automatic zero.

That's what I think this is talking about,

isn't it? That's what this whole discussion was

talking about. That's what you say in

10

Yes, that's what I thought before.

footnote five, right'?

Then I thought we were now talking about

this other case.

12 I'm not talking about

13 Okay, we'e talking about an automatic

14 zero case.

15 Right.

16 This is an operator

17 That's what you say in the footnote number

18 five, right?

19

Q

Right, yes.

That's what I'm trying to figure out what

21

22

you mean by what you'e said in that footnote and

compared to your text, and how that relates to

threshold.

25

Okay.

Okay?

(202) 2~
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I'm not -- I'm sorry, I'm not hearing

exactly what your difficulty is with what I'e said

Q Okay. What I would like to know is

threshold different in that situation? . It's lower

than the decision to purchase„ correct?

Yes. Now, the decision to purchase -- the

actual behavior corresponds to an economic value,

which is just analogous to the economic value of five

here.

10

12

13

But this one is above the threshold value.

Q Okay. But the decision to purchase is

higher than the thresho'ld value.'Is'hat cor'rect, in

all cases?

14 Yes.

15 ARBITRATOR WERTHEIM: I thought yolu 'sah.d'6
earlier that it was equal to

17 THE WITNESS: It doesn't matter because

18 we'e talking about a continuum herc'o if iIt'Is

19

20

21

I mean, you can define it either way. In the

framework that I'e used, it makes no difference.

Yes, I did use that phrase: "equal to or

22 greater than." So ~that's the way I'e general'ly'3

24

25

thought of it. If ~ you~ reach~ tahe threshold, then

you'l buy.

But you could define it the other way, and

NEAL R. GROSS
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it's the same concept. And

ARBITRATOR WERTHEIM: So would it be fair,

as used in the context of this paragraph, to say that

threshold is whatever the economic value would trigger

actual behavior?

THE WITNESS: Yes. Yes, I would accept

that.

10

12

13

ARBITRATOR FARMAKIDES: Now you would

accept that, sir, within the meaning of Mr. Lane's

question, which is Mr. Lane is asking you to explain

what you mean here by your testimony.

So what you'e just said applies to Mr.

Lane's question? That's the way you define it?
THE WITNESS: I don't -- I would define it

15

16

in response to any question, I believe. I don't see

the difference. I don'

17 ARBITRATOR FAEQCAKIDES: Well — — well

THE WITNESS: -- see now a difference.

19 ARB ITRATGR FARMAKIDES: I guess I '

20

21

22

confused. When you define "threshold" as being equal

to an actual value -- no, perhaps any point up to and

including actual value

23 THE WITNESS: Yes.

24 ARBITRATOR F269'fAKIDES: it' an

25 economic value up to and including actual value?

NEAL R. GROSS
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THE WITNESS: Well, I would say

ARBITRATOR FARKLKIDES: How -- how would

you

THE WITNESS: It's one value.

ARBITRATOR FARMAKIDES: But that one value

can approach or equal t'e'actual value

THE WITNESS: Yes.

ARBITRATOR FMWAKIDES: — — at any point

along that continuum?

10 THE WITNESS: The actual value could be

anywhere up heke including&-'2
ARBITRATOR FAEQGQCIDES: Yes, ibuit i the i

13 actual value that you Rate lozi Chairt 4 is a specjLfic

14 point on that line.

15 THE WITNESS: Yes.

16

17

ARBITRATOR FAIQCAKIDES: Your threshold can

approach or equal actual. value, hut cannot pass actual

18 value.

19

20

21

22

THE WITNESS: I see what you mean, yes.

ARBITRATOR WERTHEIM: Are you using the

actual value, Judge, tol rdfdr Itol the '"X" On'he chart?

ARBITRATOR FARMAKIDES: Yes, th'at"'s'he'3

actual value

24

25

ARBITRATOR WERTHEIM: Okay.

ARBITRATOR FKVQQCIDES: -- insofar
NEAL R. GROSS
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insofar as I understood you to characterize that. "X.~i

THE WITNESS: Yes.

ARBITRATOR FARMAKIDES: So going back then

to Judge Wertheim's question, which is -- which is my

I'm also confused by the same thing.

You'e saying that any point up to that

actual value could be a threshold value'

THE WITNESS: It could be, although the

notion is .that it's a fixed value. You don't know

10 what it is exactly

12

ARBITRATOR FARMAKIDES: Yes .

THE WITNESS: -- but it could logically be

any value up to and including the "X."

14 ARBITRATOR WERTHEIM: But in this example,

15 we know i;t's greater than five?

16 THE WITNESS: We know it's greater than

17 five

18

20

21

22

23

24

ARBITRATOR WERTHEIM: Because that'

postulated in the paragraph?

THE WITNESS: Right.

MR. HESTER: Judge -- Judge Farmakides, in

your questioning, are you -- you'e assuming a cable

operator that actually decided to carry a public

television signal? Is that the case, Your Honor?

25 ARBITRATOR F&~KIDES: Actually, I'm

(202) 234-4433
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going to Mr. Lane's question..

MR. HESTER: Okay.

ARBITRATOR F2QQGGCIDES: And Mr . Lane '

question is, f rom my point Of view, an inI(pc)rtIanIt

10

12

13

15

question. He's asking as between zero and actual

behavior where does the 'thre'shold value lie and where

does that threshold value lie in view of the attitude,
the term "attitude", used in that same paragraph that

Dr. Fairley has cited?

MR. HESTER: I don't want to interfere

with Mr. Lane's cross. I wou1d just suggest that

there are two different cases. And the confusion

arises because there is one case where the cable

operator carried a distant signal and the other -'- 'a'BS
distant signal and the other case where it did

not.

18

19

20

21

And I think the confusion is arising

because if you'e asking Dr. Fairley about this "X" on

Chart 4, that's meant tto IreprIesent a cable operator

that carried a distant signal)

The footnote in the discussion that Mr.

22

23

24

25

Lane was asking about was in relation to an operator

that didn'.
And I'm just trying to help with the

exposition here. I think there . are. really two

NEAL R. GROSS
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separate cases that may -- that helpfully

MR. LANE: And I happen to disagree with

that.

ARBITRATOR F&QGGCIDES: I agree.

MR. HESTER: Okay.

ARBITRATOR FARMtQCI DES: I think I

10

12

13

14

understand Mr. Lane, and I'm very sorry to have gotten

involved. I -- Dr. Fairley, I too am confused. And

frankly, I thought we were talking about your

testimony on page five and your footnote five and that

you were explaining your footnote five as it relates
to your testimony.

THE WITNESS: My problem is I don't fully
understand Mr. Lane's problem. And it'

15 BY MR. LANE:

16 Q Okay, let me try to -- let me try to

18

19

20

21

22

23

24

25

explain it. The Tribunal says there's something

called "zero, " okay?

And there is something called "actual

behavior." Now I thought in Chart 4, Case A, which is

the continuum between zero and "X," I thought the "X"

stood for actual behavior, regardless of whether the

cable system took that actual behavior and carried a

distant PBS signal or not.

That wasn't part of the Tribunal's

NEAL R. GROSS
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decision. They just said there'8 something called

"actual behavior," right?

Yes.

Q All right. So in my mind, the "K"

represents actual behavior,, regardless of whether they

took a station or not. But if .that makes a

difference, please go'head'and 'explai'n 'it.

I thought you were explaining where they

didn't take a station--
10 I'm using "X" as actual behavior in any

case.

12 Q In any case, okay. Now let's get that.

13

14

Is the "T" -- is the threshold equal to actual

behavior? Is that the point where you tip over to

15 actual behavior, to use. your phrase?

16 "T" is the point where you tip over to

17 actual behavior.

18 Q So does "T" have to equal "X" on that

continuum or lie right at "X" on that continuum?

20 I don't read the last sentence in footnote

21 five

22 Q I don't care about the last sentence. i Fori

23 your purposes, does

24 For my purposes.

25

(202) 2344433
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No.

Q

Q

Okay.

The "T" is equal to or below "X."

And where does attitude fit into that

situation? Is attitude equal to "T" or threshold or

is it somewhere else?

ARBITRATOR WERTHEIM: You'e referring to

"attitude" as used by the Tribunal in this

10

MR. LANE: Correct.

ARBITRATOR WERTHEIM: -- in these few I

12

13

14

sentences?

MR. LANE: Correct, without limiting to

the five percent number because that, it seems to me,

to be what the confusion is.
15 I don't want to tie the attitude to

16

17

ARBITRATOR WERTHEIM: I thought we

MRS LANE: I don't want to tie the

18

19

20

21

attitude to five percent. I don't care about that.

THE WITNESS: Okay; And I don't think in

the last sentence, the Tribunal was tying it to five

percent either.

22 BY MR. LANE:

23 Q Right. What I would like to know is does

25

attitude equal threshold in the way that you use

threshold?

NEAL R. GROSS
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Okay, but just to be clear, we'e now back

you'e now back to asking me what I understand

about th.Ls sentence.

And how it relates to your testimony.

Okay. WeLl, the way I read this sentence

10

is that: attitude applies to ain operator' view of: this

whole situation. They have, if you like, an attitude

about threshold. They have an attitude about values

that aire. below the th!resh(Dlel.! !And 'they have an

attitude about values above which will lead t;o their,
actual behavior to buy.

12 .'&o the attit;ude doesn'.t have to equal 'the

13 threshold. It can be either higher or lower. It!can !

14 be anywhere.

15

16

I think so.

ARBITRATOR WERTHEIN;, I f:Lnd t his whole

17 explanation rather confusing and unneCessary. Because

18

19

20

if you look at the hi. tory of the evi.dence before'the 'ribunal,although we'e not doing z.t much this year,

in prior years, the Bortz Survey was always

21 characterized as an attitude survey because it asks

22

23

the cable operator.". what would you do in a

hypothet.ical si.tuat.ion, not what did. you actua!11y &iso i

24 last year.

25 So it measures their att itudes i n the

(202) 2&I-4433
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sense of asking them what value would you assign? And

in that context, the attitude decides the value of

five percent in the hypothetical in this footnote.

And I don't understand any other way to read it.
MR. LANE: I hope that I will show you--

ARBITRATOR WERTHEIM: And I want to make

sure that the witness is sufficiently familiar with

the prior decisions and documents used in the term

"attitude" or "attitude survey" in this context.

10 It's not a generic term here. It's a term

of art.
12

13

14

15

16

17

18

19

20

21

22

23

24

25

THE WITNESS: If I could respond to that?

I was drawing a distinction between the word

"attitude," as used in market research and survey

research generally where it does apply to questions of

highly subjective and taste and preference and

emotion; such as your feeling about Clinton or your

feelings about Revlon and so forth.

Now I think there is an important

distinction between that kind of attitude research,

those kinds of attitude questions, and the use of the

word "attitude" in previous discussions here, which

I'm very familiar with.

I understand that the Bortz Survey here

has been characterized, at least by a number of

NEAL R. GROSS
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people, as an attitude survey for the reason that you

stated, that it's asking people about'n opinion'about'hatthey would do.

And in that sense, it's asking for an

opinion, or I would say. characterize that opinion as

some business judgement.

And I understand how you can call that an

10

attitude also, but I think tlhalt'Is Very 'diff'erent from'he
usage in this other area. I think there's an

important distinction theXe.

12

13

14

And in principal -- I mean, I think 'one df

the distinctions is that there is far more:of a -- it
makes far more sense to think of a concept of a true

value that that person is responding to.

15

16

In other words, it' - you could ~ —
I y(t)u I

could -- Bortz could carry out a survey of cable

18

operators and ask their financial officer what they

think their book net worth was at the end of last

19 year.

20 Obviously, that's a figure that is known.

21 It's in the financial statement.

22

23

24

25

And that person may or may not remember

it, or maybe ask them something else that you wouldn'

expect the Chief Financ|aj. Gff!icer to really know,like

the exact value of your receivables from some segment
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of the market.

That's an objective number and the survey

can be conducted and say what is your opinion about

that number?

10

12

13

14

And they would give their opinion. And

that -- that you could characterize as an attitude,

but that, at the same time, there's an objective

number. You can go back and see what the real number

is and compare it to their opinion.

And I think here we'e closer to that

situation than we are to the Revlon situation, because

I think there's -- there certainly isn't great clarity
about the concept of the value that's being discussed

here.

15

16

1,7

But I think there's enough that what

they'e being asked is closer to asking them about

some objective reality.
18

19 Q

BY MR. LANE:

And the objective reality for the 146

20

21

systems was that they didn't carry a public television

station as a distant signal, correct?

22

23

That's part of it, yes.

But that -- for purposes of this

24

25

proceeding, that's precisely what the objective

reality is, isn't it?
NEAL R. GROSS
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T. wouldn't say "precisely." I mean, there

are lots of aspects of the objective reality,
including the fact that'those 'op'erators will -- just

because they didn't carry it,'oesn't'me'an they assign

economic value to it.
Q Did the cable operators get a benefit from

a distant public telejvilsibnl stair.icIn 'in any of those

situations?

Nell, they certainly have a benefit of

10

12

13

14

participating in a market where they have all these

options. And as circumstances change, as they keep

track of the value that they attach. to public

television, that value may reach above the threshold

at any time.

15 Q And that year, maybe they'l get some

16

17

18

royalties for it, right? 'But in the years in

question, they didn't carry a public television

station, did they?

19 The 146

20 Q The 146.

21 in 1990?

22

23

24

Q Right.

They didn't carry it.
And the cable operators received: no

25 benefit, did they, fr1om1 carriage of 1a .distant public

NEAL R. GROSS
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television station because they didn't carry one.

Well in that sense, I'm really relying on

a somewhat different notion of value which I

understood the Tribunal to have adopted.

Did the cable subscribers on those 146

systems get any benefit from the distant carriage of

public television stations that weren't on those

systems?

Nell, not a direct benefit. If it wasn'

carried, as I mentioned, there's the notion of the

market. And that's an important -- the participation

of public television in that market, I think, is a

non-trivial benefit to all the participants.

But none of these people actually received

a distant public television station, correct, none of

these subscribers?

Right.

And have you heard any of the testimony

19

20

about public television's alleged harm from distant

carriage of public television stations?

21

22 Q

Some of that, yes.

And whatever that testimony said, it
23

24

doesn't apply to situations where no public television

station was carried as a distant signal, does it?

25 Right, I think so.
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NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVENUE, N.W.

WASHINGTON, D.C. 20005 (202) 234-4433



5680

Q So your threshold value is measlurj).ny

something other than what .actually happened, right?

Well you know, in the sense of what you'e
been talking about, yes.

Q Now would a threshold value apply eq'ually

in the situation of the other program types wh4r4

zero value was assigned, just conceptually?

When you say "when a zero value was

9. assigned"

10 Q Yes.

do you mean Canadian?

12 Q No.

13 Do you mean--

14 Q I'l exclude Canadian. I assume Canadian,

15 you would. agree, is in the same situation as public

16 television.

17 Yes.

18 Q Okay. Put those two aside. Is ther'e a

19

20

threshold value that applies in other zero value

situations within the Bortz Survey?

21 What are -- these other zero value

22

23

situations are where the interviewer has asked and the

respondent says zero value for that category'?

24 Q Correct, correct.

25 I'm not sure particularly what you'e

(202) 234-4433
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getting at, but the threshold concept applies

throughout here.

And so that would apply in that situation?

Yes.

Okay. Now did you analyze the threshold

value for all the other zero situations in the Bortz

studies for the three years?

Not specifically, no.

So in other words, you took this value for

10

12

13

14

one of the categories at issue, and you -- and you

made those, your judgements, based upon those

valuations. And then you applied it as if no other

category was affected by the same thing. Is that

correct?

15

Q

I'm not -- I'm not really following you.

Okay, you applied the threshold to public

17 television zero values, correct?

18 Well, where did I do that? I mean, what

19 exactly are you talking about?

20 I'm talking about Table 1 of your

21 testimony, page nine .

22

23

Okay.

Okay. Am I correct -- maybe I don'

24 understand Table 1, which is highly likely I can

25 assure you. Table 8 — — I ' sorry, column 8,

(202) 2~
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"Estimated Threshold," was a key factor in ~p6tIin~g ~

together this table, correct?

Right.

Okay. And the threshold, the numbers that

we see there, are applicable to public television

only, correct?

Yes.

Q I mean, you didn't figure out ,the

threshold values for the other zero;value situations ~

10 rn

You keep saying "zero value situations,"

12

13

14

15

but this applies -- those ar'e very exceptional. This

whole -- this work applies to.all .of the shares, not

just to that -- exceptional situations.
I'm having trouble at getting at what

16 you'e
17 Okay, so maybe then I don't understand.

18 Yes.

19 Q The estimated threshold would apply to any

20 zero in the Bortz Surveysl forI those years?

Let's see, you have a threshold,'of 10',.8',

22 for 1990

23 Right.

24

25

ARBITRATOR WERTHEIM: Are you including,

the zeros that are reported as well as those that were

NEAL R. GROSS
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assigned?

MR. LANE: Yes, absolutely. Do you

understand what I'm trying to do?

THE WITNESS: Oh okay, you'e -- I see.

I thought you were just referring to the -- because I

thought I asked you -- I thought you said you were

just referring to those to which a respondent said

zero, so they were asked.

BY MR. LANE:

10 Yes, I

But you'e also talking about the

12 automatic zeros?

13 Q I'm talking about -- I thought -- I

14

15

16

thought column 8 only applied to the automatic zeros

for public television stations. And I am -- but you

disabused me of that notion.

17

18

Now I'm asking you if it applies to all
zeros, whether someone answered zero or it was an

19 automatic zero.

20 Well, this whole approach was developed to

21

22

23

get reasonable estimates of the share of values that-
the average share of value that operators who were

not asked would have given.

24 I understand that. I just want to deal

25 with one part of that approach, and that's the part
NEAL R. GROSS
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that' shown. Ln column 8 of Tab:Le 1 of your testimony.

And that.:refers to t;he threshold value,

correct:?

Right.

Q And that is the numbe:r that we'e be n

discussing all morning up to now pretty much, right?

10.8 is the number?

Yes, for L990

Right.

10 Q Now does t.hat number apply -- if I wanted

to, for whatever reason -- if: I went back to exhibit

12 to your Exhibit 40, which is th(e chart o f the

13 responses f:or the one — — t.he 22, right'?

14 Correct.

Okay,. if I wanted to go, for example, in

16 the number three respondent gave a zero to religious.

17 Do you see th(at?

18 Yes.

19

20

21

22

23

Q Okay. If I wanted to somehow determine a

threshold va.Lue for that religious answer for t.hat

respondent, could I start with'the 10.8 or could~ I~use ~

it or however you used:it in your testimony, could I

use it to make an adjustment or the same calculation

for that reli.gi.ous?

I ' thinking about t.hi.s because I
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developed this for the PBS automatic zero shares. ~d
I haven't applied it to all of the categories.

The minimums, or the non-zero values, for

the different operators, that's the same number, no

matter who you'e -- you'e -- no matter how you

calculate it.
Q I don't understand what that sentence

what you meant by that sentence. Could you explain

that for me?

10 Yes. Well, the minimum for the third

12

operator is five. The minimum of the non-zero value

is five. That's just an arithmetic fact.

13 Q Okay. But does the 10.8 -- would the 10.8

15

16

apply to the zero in that situation. and zeros just
like it in any other situation where the respondent

answered zero?

17 Well, let me just make sure I understand

18

19

this phrase you'e using. Does it apply to the zero

in that situation?

20

21

Could I apply it to the zero?

Could you?

22 Q Yes.

23

24

25

Okay.

I guess that's my question.

Now the situation where you'e talking

(202) 234-4433
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about is operator three.

Q Correct.

And religious, operator three, said zero

Correct.

Okay. And here we have 10.8 perceat I

and

Q And we wanted to figure out the threshold

for religious -- we wanted to figure out an adjusted

10

share for religious that was somehow related to what

you did for PTV. Could we do that?

Yes, we could do that.

12

13

Q And would we start with the 10.8?

We'd start with any--

14 Q Okay. So this applies -- this estimated

15 threshold then applies .to all the zeros., whether it i

16 was an automatic zero oi not an automatic zeroP

17 Well once again, I just don't understand

18 you. You must have something in mind. You keep

19 coming back to applies itoi these reported zeros.

20 This is the situation where the ",X'l is:

21 here for the third operator:, for religion.

22

23

24

Q

Q

Right.

And the threshold is up here.

Well, wait a second. The "X" is at zero

25 for religion. Isn't the '1X"i at zero for all those PTV

NEAL R. GROSS
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stations -- systems that just carry

I'm sorry, I'm wrong.

PTV stations?

That's not the "X." That's their view,

that's their attitude.

Q Okay.

And there's no "X" in that situation?.

There's no "X" in that situation?

There's no "X" because there's no actual

10 behavior. They didn't carry it.
But they did carry it in all those

12 situations, didn't they?

13 No, excuse me, I'm sorry. Yes, the

14

15

16

17

18

19

20

21

22

23

presumption here is -- the presumption anyway is not

necessary that they carried it. It may be that they

had a mix of distant signals that had no religious

programming. And that's why they gave it a zero.

Or it may be that they had some religious

progr'amming, but it wasn't very important. And my

view of that is this is -- in almost all cases, would

be a rounding phenomenon.

So it's really non-zero, but they round it
to zero.

24 Okay. So are you saying that we can'

25 determine -- make an adjustment similar to the

NEAL R. GROSS
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adjustment that you made for the non-carried pTV

systems for that religious sero .arid other zeros that'eregiven by respondents?

A Let's see, are you -- are you asking can

we apply this method which has been applied to dealing

with the automatic zeros for PTV to non-automatic

zeros

Correct.

for other systems?

10 Q Yes.

Well, just a footnote there is -- no,

12

13

15

that's not necessary.. Well, .this. method '--'his'pproach
is just the general statistical approach to

estimating missing values.

So it could be applied to any. ''ean,'t's
not unique to PBS. It" s''ghndrdl 'me'thod.

17 Q What is a missing value7 How would, you,

18 define that in general Istlatlistidal teWd'P'9
The narrowest definition in statistics is

20

21

22

23

24

25

that you'e gone out and made --. collected. some data, I

and -- or you intended 'to collect some data.

But in every survey, you -- people, you

try to reach them, and there are always some non-

respondents, people you couldn't reach.

So their -- their answers will be -. — .will.

NEAL R. GROSS
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be missing; That's an example.

There can be different reasons for missing

data. Another reason would be hundreds of forms were

10

12

13

15

16

17

18

19

20

21

22

23

collected, and ten were lost in the trash can. That'

another reason for missing data.

There's a reason here for missing data

that 146 respondents were never asked. So we can view

them as missing.

The broadest concept of missing in

statistics is this: that the whole of statistical
inference is about missing values.

When you think of -- take a random sample,

like this survey or the Nielsen surveys, a random

sample, and what are you trying to do with -- in

statistical inference from a sample to a larger

population, which is really what you'e interested in?

What's the average or some other measure

for that whole population? That's what you want to

estimate from the sample .

Well, the sample is the data that you

have, and all of the other people that you didn't ask,

their -- their values are missing.

So all the statistical inference can be

24

25

understood conceptually as estimating missing values

because in essence, when you make an inference from

NEAL R. GROSS
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the small, finite sample out of the total population

that you have, that inferences can amount to inferring

a value for the average'of all those people that you

didn't interview or didn't se1ect 'on'the'.sample.

Q Now to make that inference, when --,would

you have to know whether the people, that had,the

missing data, if you, will,,were the same or /rattly l

close to the same as the people for whom you have

data?

10 Well, that's what --- that's what random

12

13

14

15

sampling attempts to do. It doesn't always succeed,

but it attempts to equilibrate those two groups.

And in this situation, we don't have a

random sample. The people who were asked, the

operators who were asked. about. PBS:,:those 27, are

16 definitely not a random. sample from .the .173.

17 But conceptually, we can still carry

18 through many of the same ideas in statistical
19

20

inference to that situation, .even. though it'.s not a

random sample.

21 Q But are you saying that the Bortz Survey

22 didn't have a random sample?

23 No, I'm not. The 173, for example for

24 1990, was a random sample.

25 Q And isn't one of the characteristics of

(202) 2~
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the universe here the number of systems that carry

public television stations as a distant signal?

Yes.

And do you know what roughly percentage of

all cable system, Form 3 cable systems -- do you know

what Form 3 cable systems are, first of all? Do you

know that there are the largest cable systems and then

there are smaller-sized cable systems?

Yes.

10 Q Do you know what -- do you understand that

Bortz only sampled the Form 3 system universe?

12 I do.

Do you know what percentage of the Form 3

14

15

universe cable systems carried a distant public

television station?

16 I don't know that number. I'e looked at

17 I'e heard about instances of carriage and I

18 understand

Q Do you know what the instances of carriage

20

21 public television is.

23

24

Okay. Do you know it on that basis?

Well, I understand it to be seven percent.

Do you know whether the Bortz Survey has,

25 in its entirety of the sample, measures that

NEAL R. GROSS
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characteristic of the Form 3 universe closely?

Does it measure?

Q Right. In other words, is one

characteristic of the Bortz sample a close

approximation of the amount of public television

distant signal carriage in the Form 3 universe?

A You'e talking about instances of carriage,'ow?

Yes.

10

Q

I don't know. I haven't compared the two.

Okay. But the sample of 27 or 22 for 1990

12

13

that you'e used, that'@ 100 percent carriage 5f

public television dista'nt signals, correct?

14 In the sense that those operators carried

15 a whole signal

16 All of them -- all of them carried a

17 public television distant signal

18 Oh yes.

19 Q correct?

20 Right.

21 And you'e projecting .that population to ~

22

23

the rest -- the characteristics af.that to the rest of

the population in the sample. Is that right?

24 Nell, I wouldn' - — I wouldn' — — I

25 wouldn't describe it that way because it doesn't rest
NEAL R. GROSS
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on some assumption that they'e the same.

Okay. Why doesn't it rest on some

assumption that they'e the same?

Because the whole approach here deals with

and recognizes explicitly the differences between the

27 and the 146.

Q What differences does it recognize?

Let's see, this -- well, we'e using the

10

results from the survey about the 27. That's how we

have all of those results. And that's -- those

12

datapoints are -- I would say that the principal

driver of the answer.

13 Q Okay. Could you turn back to Chart 1 that

14 you drew yesterday and explain that for me?

15 CHAIRPERSON JIGANTI: Mr. Lane, would it
16 be

17 MR . LANE: Sure .

18 CHAIRPERSON JIGANTI: -- all right to take

19 a break?

20

21

MR. LANE: Take a break.

CHAIRPERSON JlGANTI: We'e going to take

22 a ten minute recess now, Dr. Fairley.

23 (Whereupon, the proceedings went off the

24 record at 10:39 a.m. and resumed at 10:58 a.m.)

25 CHAIRPERSON JIGANTI: Apparently, sir,
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you'e invoked a lot of discussion.

Q

(Laughter. )

BY MR. LANE:

Now, I wanted to go back to Chart '1

because I wanted to figure out how. you. determined or

how you -- how did you use the 22 systems for 1990 to

come up with the numbers that you report in Table 1?

(Pause. )

BY MR. LANE:

10 Q The 22 numbers -- is this correct: the 22'2
13

numbers are the only numbers from. which you 'can get

both what you'e termed on Chart 1 as "the PBS share" I

and the threshold? Is that right?

14

15

16

Q

That's right. Well, the 27 numbers

Twenty-seven numbers.

-- you have the threshold measurement, the

17

18

19

minimum value, and you also have an observed response.

Then for the 146, you have a threshold

value, but you don't have an observed response.

20

21

Q Right.

So you have three out of four of the',--',

22

23

Q But is it fair to say that you figured'he

PBS share for the 146 based on, the ratios that you

24 developed from the 27 responses?

25 No, that would be misleading.
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Okay.

What I'm trying to -- what's done is not

to -- you were talking about projection before. It'
not projecting these, to the extent that would be the

word .

10

It's using them, but using them I think

appropriately to measure what -- what these are, what

their average value is. And their -- the measured

average value, as you know from column 4 on Table 1

for 1990, is 4.4.

So we'e here at 4.4 where that's the

14

that's the result of the work, is to estimate an

average value for these 146 at 4.4 percent, whereas

the observed percent for the 27 was the share of

the average share of 15.7 percent we have here.

So you can see there's no

It's actually 15.4, but

Oh, thank you, 15.4. There's no

20

mechanical projection. That word is used in other--

in a sampling context.

22

23.

24

25

CHAIRPERSON JIGANTI: That's 22 or 27, 27

right?

THE WITNESS: Twenty-seven.

ARBITRATOR WERTHEIM: I understood you

just to tell us that the 4.4 in 1990, as shown in

NEAL R. GROSS
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table -- or column 4 of your Table 1, is the av'erage

value attributed to PBS for the 146.

But those 146 hadn't been asked how they

value PBS.

THE WITNESS: That's right. That -- the

10

ARBITRATOR WERTHEIM: So I understood from

.your testimony yesterday that you got that figure, the

4.4, by some algebraic calculation based on your

columns 2 and 3.

THE WITNESS: That's right.

12

13

ARBITRATOR WERTHEIM: I didn't qUIit'e',

follow that then and I don't know whether it'

15

16

17

18

19

pertinent at all to Mr. Lane's question. But at some

point, I hope we will come:back. to that.

THE WITNESS: Yes, I think it is -- I

think it is important to clarify that. I'm going to

pull out here, the 6.1 because that.'s. the. estimated

average for all 173.

20 And the way the model works, this is .the

21 unknown that you solve for.,'T'e 6.1 is the unknown. i

22 So just as a matter of procedure, that's the first
23 number you get out. That's'the 'answer.

24 That is, you put it in that framework.

25
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what you ended up with?

THE WITNESS: You end -- this is what you

end up with from the model. You estimate this.

BY MR. LANE:

Q But don't you have to start out with the

4.4 and not the 6.1?

It doesn't matter. You can start -- you

10

could start here and go to here and you can start here

and go to here.

MR. HESTER: Dr. Fairley, when you say

"here" and "there"

12

13

14

15

16

17

18

19

20

21

22

THE WITNESS: Oh, okay.

MR. LANE: Well, if it doesn't matter--

(Laughter.)

THE WITNESS: You could -- you could just
-- as a matter of fact, the way I did it was to say an

average for all 173 is the unknown. Call that "Y."

And then after we get that answer, since we know the

average for the 27, and we know the average for the

173, it's a simple matter of arithmetic to find the

average for the 146.

So that's what I said -- I factored that

23

25

out and that's what I meant. So 4.4, I backed out.

However, I could have done the whole thing in the

other direction.
NEAL R. GROSS
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I could have said. well, let "Y" be the

average value for I he 146. Get that ariswer . That

answer would be 4.4. Then I could, calculate 6~1 as,

in fact, the weighted average of: 4.4 weighted. by 146

over 170 -- that period and 15.4 weighted. by 27 G)vE(r

173

AY MR. LANE:

I3ut for the 146, you dLdn't. know angthirLg

10

about the "Y" value, or you knew it was zero and~you ~

wanted to make it something, right?

I dicin't -- I didn't know what the value

12 was because they weren't asked.

13 Right. So when you started out with the

14:6, you knew all their "X" values, and you were

trying to determine thej.r "Y" values. That's one w-ay

16 of: looking at this, correct?

17 Correct

18 Okay., So humor me„ and we':L -- let'

19

20

look. at:Lt that way. How did you go about determining

the "Y" values for those 146?

21 As I said yesterday, .Lt wasn't necessary

22

23

arid I did not attempt to determine a "Y" value

attached to each, and. every one because that wasn'

24 necessary.

All I attempted to do was to find their

(202) 234-4433
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average, the "Y" value.

How did you -- how do you do that?

Okay, you -- you see a part of reality

10

here. You see 27 points here.

MR. HESTER: Dr. Fairley, when you say

"here," you just -- if you could just articulate what

you'e referring to.

THE WITNESS: I'm sorry. I'l try to keep

that in mind for the benefit of the transcript.

MR. HESTER: Right. We may have to go

back and look at this.

12 BY MR. LANE:

13 You have the 27 points that are both "X"

14 and "Ys" for the PBS respondents, correct?

15

16 Q

Right.

Okay. And then how did you use those 27

17 points to infer something about the 146 where you only

18 had an "X"?

Okay, I'l give a brief. synopsis of what

20

21

22

23

24

25

I said in a lengthier way yesterday.

We'e fitting a model -- a model is a

description of the -- a model of frequencies, relative

frequencies is a description of the values of the "Ys"

and the "Xs" together.

What we'e trying to do, in effect, is

NEAL R. GROSS
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show the frequencies of "Y" and "X" combinations in

the whole -- this whole quadrant for "Y" and "X."

We only observe the half of the quadrant

above the 45 degree line i i This .is — - this is,the

unknown.

You. could -- you can play the game. This

is something you do in statistics to think about the

theory is that there are these "Xs" and then you put

a pieco of cardboard up here and you cover them up.

10 You can't .ee them.

Emd now you say, all right, let's attempt

12 to estimate them. Md you go through the procedur e

13 I'l describe just now to do that.

14

15

16

Fu)d then you could take the cardboard'off'nd
see how well you did that. Ared that's the

position we'd like t o be in, just to take away a piece

17 of cardboard, but. we'e not,

18

20

21

1&d i,n fact, that kind of a pracedQr0 is

exactly what's -- or at least it-'s an illustration of

what's done in the statistical theory to validate the

model that I used, to say yes, this is a sensible way

22 to do it.
23

24

25

You are going to get an unbiased answer by

using this modelling and this 'method. It's not going

to be exactly right, but you have reason to believe

NIEAL R. GROSS
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that the errors are constrained and that you'e
hitting on the average of the right -- the value

you'e looking for.

So let me give this synopsis: I started

out by saying well, we observed all these "X" values,

so we can -- we can fit a model to the "X" values

alone. That's the geometric model.

We call the next chart where it

10

illustrated the run of the frequencies in actuality

and a particular model. That turned out to be

reasonably good.

Then the next step is to have a model for

the "Ys." That turned out to be -- the geometric

turned out to be well for that, but it's a geometric

with a different mean, a much smaller mean than the

one for the "Xs."

20

And. then the final step of constructing

the model. is to say well, how do we -- we have these

probabilities for '"Ys"'alone and for "Xs" alone. How

do we distribute them for combinations of "Xs" and

21 II Ysg II

23

24

25

For that, I used the pro rata model or the

independence model for doing that. Now the model is

complete. You can find the probability of a point

being in any area, and in particular in these areas

NEAL R. GROSS
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10

12

13

which're the unknowns. This is the unknown area

where only the "Xs" are known arid the "Ys" are not.

Now having the model of the relative

frequencies of "Xs" and "Ys" everywhere and now write

the model as a mathematical formula. And you write

down an expression for what's called the likelihood of

the data you observed.

You can calculate the likelihood . of .

observing each datapoint. For example, this model

puts very little probability Qp here.

MR. HESTER: When you.say "up here"

THE WITNESS: I'm sorry, up -- travel

along the 45 degree line a distance of 30, 40, 50

14 percent on the "X" or "Y" scale. And up fain that i

15

16

region there's very little:probability attached.

So you'e not -= under the model, you'e
not going to therefore estimate implicitly that there

18

19

are many points here, or maybe none.

Whereas down here,.the model puts,i by fax, i

20 the greatest weight on being right down here between

21 zero and five and zero and ten for both "X" and"Y.I'2

23

That's where the model puts the weight.

You recall the geometric starts at a maximum of zero

24

25

and goes down -- a maximum of one actually, and goesi

down for both "X" and "Y " And that's where most of

(202) 2344433
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10

the probability is attached.

So to return to the likelihood, you write

down the expression called the likelihood of the

observed data. And that involves the likelihood of

observing these "XY" points that you did and these "X"

points, but not these "Y" points.

And then you have an unknown in that

model. That is, you define the model for the whole

"XY" quadrant, but you have an unknown for the average

value that's summarized in the term of the model

12

13

14

15

16

17

19

20

called a parameter that is the average value of these.

Or actually, as I mentioned before, the

term in the model or the parameter I actually used was

the average or all the points. But I could have used

a term or a parameter that was the average for these.

So the point is you have one unknown in

this likelihood, and then the procedure for finding

the best estimate, so-called -- which is called a

maximum likelihood .estimate, is illustrated if you

would turn to Exhibit 39, the graph there.

21 ARBITRATOR WERTHEIM: Excuse me. Before

22

23

we look at that, the -- you say you used an average

for all of the dots.

24

25

THE WITNESS: Right.

ARBITRATOR WERTHEIM: You could have just

(202) 234-4433
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used the average for the ones below the threshold.

THE WITNESS: Right.

10

12

13

ARBITRATOR WERTHEIM: Did you, as'n 'lternative,check the average for those to the right .

of the threshold and see whether the result coincided'ithor came close to your 4.4 result using. the, other,

method?

THE WITNESS: We'e looking to the right

of 10.8?

ARBITRATOR WERTHEIM: Whatever you were

pointing to when you made .that. spot a: moment ago. You

said you did an average of. all: the. --. of. alii thosei

shown on the chart.

14 THE WITNESS: Right.

15

16

17

18

19

20

21

22

ARBITRATOR WERTHEIM: And you could[ als hn I

alternative, have limited'ourself ,'te these to, the,

right of the diagonal line.

THE WITNESS: Right.

ARBITRATOR 'WERTHEIM: Now I'm asking, did.

you check yourself by actually imaking a calculaltibnl

just of those to the right ef,the,line, to see Vhelthlerl

the element which was tihei same result that you got by

23 your method?

24

25

THE WITNESS: I don't see how I could do

that because I don't have the "Y",values to the right
NEAL R. GROSS

COURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVENUE. N.W.
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10

12

13

14

15

16

17

18

19

20

21

22

23

24

25

of the line.

ARBITRATOR WERTHEIM: I thought you said

that you could have worked with that group instead of

with the whole group.

THE WITNESS: Oh, I hadn't thought at all

about how to do that. This is straight-forward to do

what I did, and that's all I needed to do.

ARBITRATOR WERTHEIM: Well, does this

relate to your statement that you could either have

started with a 6.1 and 15.4 and backed out to 4.4? Or

alternatively, you could have started with a 15.4 and

a 4.4 and backed out to 6.1?

Are those two alternatives that correspond

to what I was just asking you about?

THE WITNESS: I don't think so. You were

asking about some kind of cross-check. After I do all
of this, is there some other way to check the numbers?

Is that what I understand?

ARBITRATOR WERTHEIM: Well yes, because

you said you had a choice of two ways of doing it and

you chose one. I meant to ask you had you -- have you

see what the result would have been had you chosen the

other?

THE WITNESS: By "two ways of doing it,"
do you mean start with the overall average or to start

NEAl R. GROSS
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with the average for the; 146? Are those the two 'wa'ys'?

ARBITRATOR WERTHEIM: I think that'

right. I think that's what,you were referring,to.

THE WITNESS: Okay. No, I didn't do that

because I know the answer.. It'.s.a .mathematical fact.

It's not an empirical property of these data,

It's just -- you can use one parameter err'he
other. They'e connected by. .a simple

relationship. If you estimate one, I know from the

10 properties of the mathematics, that you'l get exactly

the same answer for the other as if you did it in

12 reverse order.

13 ARBITRATOR WERTHEIM: Okay, think yoV.'4
I'm sorry to keep interrupting,,Mr..Lane..

15 BY MR. LANE:

16 Q Is what -- is what you'e saying that

let's say of the 27 --. let.'s. us 20. --. just pretend,

18

19

20

it's 22 because then I 'can fi~xe
Let's say 11 of the 22

30 on the "Y" line, okay?

it out.

fell between 20 and

21 Yes .

22 Q So 50 percent fell in between 20 and 30 on

23 the "Y" line.

24

25 Q

Contrary to fact.

Contrary to fact, but just so it's simple.

(202)~
NEAL R. GROSS
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Okay, okay.

Do you want to do 14 out of 27? I just

want to make an easy percentage, 50 percent between 20

and 30?

Q

Okay.

And then if I looked across the bottom

line, and out of the 173, half of those fell also
I

between the 20 and 30 line on the "X" line, okay?

Yes.

10 So are you saying then you would put -- of

12

13

the 146 that you didn't know, you would place them

you would give them a value between 20 and 30 on the

"Y" line because that's where the probability

14 No.

15

16

Okay.

No, you give them a value between zero and

17 the threshold, between zero and the 45 degree line, as

18 it -- the various

19 All right. If you knew that 50 percent of

20 the known observations were between 20 and 30 on the

22

"Y" line, how would you use that to tell you something

about where the "Y" value for the 146 are?

23 Well, you need -- you need all the

24 information. You need to know where all the "Ys" are.

25 So if 50 percent are here

(202) 234-44%
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Q The other 50 are between 20 and 10.

Q

And not between 10 and zero?

No, just to make it simple.

Okay. All right, so we know the full

distribution there.

Q How would you allocate the 146 for their
"Y" value for the 146 in that'situat'.ion?'

see, okay. Well, we go to the geometric

distribution for the "X" that's been fitted. here. And

10

12

we find -- we find under that distribution what

frequency -- what's the relative frequency of having

an "X" value between 20 and 30?

13 And we look at this chart, and it' '20'ut

of 173.

15 Q Okay. Now you already know where. 27 of

16 those lie on the "Y" line, right?,

17 Yes, but that doesn't matter.

18 Q Okay ..

19 I'm just going to use that on that value.

20

21

22

23

So that's something over ten percent. Let's go with

12 percent.

So you have a predicted 12 percent of:--:

you have a model 12 percent .in this range for the "X"

24 values.

25 So you would multiply 12 percent times--

(202) 2344433
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let's see, this region

The region between 20 and 30 percent on

both the nXn and the "Y" lines.

Yes, so that's a square region

Q Right.

entirely lying below the 45 degree

line.

10

Q

Q

Okay.

So under the pro rata model

And that's what you use, the pro rata

model?

12 Yes, assign 12 percent of 50 percent, so

13 six percent of them would probably go here.

14 Q And then you

15 A Of course

16 then you did all other squares like

17 that on the whole "XY" chart. Is that right?

18

19

Exactly.

And then that -- the average of that

20

21

produced the 6.1. Is that a simplistic way to think

about this?

22 Nell, it ' — — these numbers, the

23

24

percentages in the squares, I'l show you the relative

frequency of where the "XY" values are in the whole

25 chart.

(202) 2344433
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Those are just the probabilities.

And how did you take what you knew was the

six percent in that square plus all the other percents,

in all the other squares? What's the next stop to

getting to the 6.1?

Okay, the next step is to write down this

10

likelihood function, which gives you the probability

of observing all of the data that you do observe. i Andi

including one unknown term, as I did it, standi~ng for!

the true, but unknown, average of all the "Ys."

Q Okay, so what did you do? You took six

12 percent. You added up all the other squares, and you

some -- tell us mathematically how you translate ithiati

14 to 6.1 percent.

15

16

Is there a simple way to tell us that?

The simplest

17 Q Is it a

18 thing I can tell you .is that -- I was

19 getting ready to explain one part of that ~ , I don'

20 know if this will answer i-i you know& give you a

21 better idea.

22 But in Exhibit 39, this is a graphical

23 description of the maximum likelihood method, whichi as

24 I mentioned before, is the most common theoretical

25 method or the method of mathematical statistics for

NEAL R. GROSS
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10

deriving at estimates of unknown quantities in models

like this or any model.

And what this shows is we graphed the

numerical value of the likelihood function depending

on the choice that you make for the average PBS share.

And recall that I said the only unknown

value in this likelihood function is this average

share.

So once you supply a number to it in that

function, you can calculate the numerical value of

that function.

12 Do you -- how do you pick that number? Do

13 you just pick it out of the air?

14 Nell here in this graph, I have picked all
15 of the numbers with a share between five and someone

16

17

18

over 6.5. And then you see the result.
I'e plotted for each of those choices the

likelihood. And that's understood as the likelihood

19

20

of observing the data that we actually got if the

if you assume the true unknown average share is that

21 number.

22

23

24

So for example, if you assume the true

unknown share is 5.0, you plug that into the unknown

term and the likelihood functions. You then grind out

25 the computer grinds out a number. And I'e plotted

NEAL R. GROSS
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that. number here a. t he lowest point on the le f t ci f

this graph.

So it', you know, by looking at the "X"

axi ', it's something less than a half. Let's say .4

;By the way, the sca Le here is arbitrary.

The actual numbers i aire» di f fierent They'e

disproportional, these numbers.

So now you can see that .4 doesn't give

you as high a likelihood as if you go up to 5.5. And

10 you say, well let's assume it's 5.5 for the overa3.1

average here.

12 We'l travel up and the height. or the

ordinate of the graph at that point looks to mEI to be

14 about five. So it's actually, you, know„over ten

15 times as h.igh.

16 So there ' substantially more evidence for

5. 5,.

18

19

And finally, you can . ee where .is the

maximum — — where do you have the maximum likelihood

20 for - - for which value of the unknown makes it most

21 l:ikely tha(t you would see the data you see?

22 And that value look,s t o me, you know just

23 by eye, to be maybe 5.7. This is an .illustration

24 It's not exactly the one that was used here, which

25 s.howed t he maximum at 6.1.

(202) 2~I33
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So you can see that that's how you pick

out the answer. That's how 6.1 was picked out, that

value for the unknown term that maximizes this

likelihood.

Let me just try to give you an idea of

that notion with respect to this graph of the maximum

likelihood. If -- let's say, to the extreme, that you

assumed the average share for PBS for all the

respondents was 30,. okay?

10 Q Could I just stop you? Let me just see if

12

I can give you a simple example that I would

understand.

13 Let's assume that half the "Y" values were

14

16

17

between 10 and 20, and the other half between 20 and

30, and on the "X" axis, the same thing.

So you had four boxes, and I take it each

one of them would be 25 percent. You have half

18 Oh, okay.

19 between 20 and 30 and half between 10

20 and 20 on the "Y" axis in the same

Right, right.

22 exact proportion on the "X" axis.

23

24

Okay.

All right. How would you then determine

25 this number, the equivalent of 6.1 for that example?

NEAL R. GROSS
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Okay, well -- of course, just to be clear,

that immediately--

Q

Q

Q

It's a total hypothetical.

It's a total hypothetical

Right.

that is contradicted by these.

It has nothing to do with the data

Okay.

10

Q -- that you analyzed. But it just is an

easy way for -- maybe for, at,least me, to undepst apd,

what's going on here.

12 .Okay. Well, we fit a model to the -- to

13

14

15

the "X" values, where they were. We fit a model to

the "Y" values where they were. And then we fit this

pro rata model to their combinations.

16 So now we can write down the probabiIliityl

17 that a datapoint would be. at '.any given place.

18

19

Q Okay.

And so then 'we would write dawn

20 expression, not only; for; the, probability of one

21

22

23

24

25

datapoint, but the probability of simultaneously'eeing

all the datapoints that . you. actually isaw.i

That's the key.

And you seek to maximize that. You seek

to -- the idea is find, the, most plausible... The, most;

NEAL R. GROSS
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reasonable answer is the one that makes most likely

what you actually observed.

Q Okay. So in other words, we need to -- we

don't need to know, but there's another step which is

not shown in your testimony. And that is these

models, and they have to be fitted however the

datapoints are ~

And the models are some sort of formula?

And then you'e just

Yes.

Q trying to estimate where the formulas

intersect?

14 Q

That's right.

Okay. So it's sort of like a demand and

15 supply curve type of situation'? Ne have a curve going

16 up on one side and a curve -- and you'e just seeing

17

19

20

where the "X" meets. And that's your equilibrium

point?

Is that sort of the same idea of what

you'e doing here?

21 Yes, insofar as that's a model too and you

22

23

have an equation for the demand curve and a equation

for the supply curve, and then you find the

intersection and solve for

Q But that's what - — that's how you did this

(202) 2344433
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here, similarly?

Similarly, yes.

Okay.

Instead of finding an intersection, we'e

finding a maximum.

ARBITRATOR WERTHEIM: Dr. Fairley,l wtitlh I

10

respect to your Exhibit 39, the bar chart. on the

maximum likelihood message, I .understood you to tell .

us yesterday that you got this 6.1 for 1990 as the

product of a mathematical formula that you described

as a weighted average of the queried shares and the

estimated average of .the non-queried shares.

And that was your formula that we

discussed for some time., the 27.times:15..4. times l146 l

18

19

20

21

times zero multiplied by iL73.I

Now I followed how that formula resulted,

in your figure of 6.1. Are you now telling us that.

you got the 6.1 method demonstrated by your,bar chart,

or is that just an independent way of trying to

confirm your results?

THE WITNESS: Both -- both methods are

22

23

consistent, and they'e just to he used as the samel

elephant. In fact, it's -- what I believe.I said was

25

that this is the way I actually got it, that .is. the

Exhibit 39 approach.

NEAL R. GROSS
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10

12

13

14

15

16

17

18

19

And then once you get it, you can show

that 6.1 is the weighted average of 4.4 and 15.4. So

once you have the 6.1, you use that in conjunction

with the 15.4 to back out the 4.4.

ARBITRATOR WERTHEIM: But it puzzles me

that you would have originally gotten this through

your chart because the mathematics you described,

although a little complex for a us, probably could

have gotten the result in a matter of seconds.

Whereas it must have been quite laborious

to plot all the data of your actual bar graph.

THE WITNESS: But starting out, I couldn'

find either 6.1 or 4.4 because all I had was 15.4 for

the average of the 27.

ARBITRATOR WERTHEIM: Yes, but you also

knew you have 146 and a zero, and that the total was

173. And as you described it to us yesterday, that'

fairly simple mathematics to reach a product of 6.1.

THE WITNESS: No, that gives you a value

20 of 2.7 when you

21

22

23

24

25

ARBITRATOR NERTHEIM: Okay. And then you

relate that to the 15.4 in order to get 6.1?

THE NITNESS: No, I relate the 4.4 to

15.4. 6.1 is the weighted average of 4.4 and 15.4.

ARBITRATOR NERTHEIM: Well in order to get

NEAL R. GROSS
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10

12

to your 4.4, you first had to have 6.1 and '15.4',

didn't you?

THE WITNESS: Yes. I had 15.4 right from

the start from the Bortz, and the 6.1 I got only after

I went through the modelling and setting up the

equation and solving for the maximum to get 6.1.

ARBITRATOR WERTHEIM: Well, is i'ust 'oincidencethat -- or I guess I'm asking you wQy',yqu',

went through all the .trouble . of . your , maximum

likelihood method when you could have gotten the same

results from an algebraic calculation?

Or are you telling me that you didn'.t have.

13 the 4.4 data that you would need form. that calculi atiIDni

14

15

16

17

until after you had done',the bar chart?

THE WITNESS: That's right. I didn't have

the 4.4 at all. Because the 4.4 is the average of the

heights of these points and the "Y" values iof these

18 points.

19 And by assumption, we then add . those

20 points.

ARBITRATOR WERTHEIM: And the 4.4 is'the',

22

23

24

25

key figure for all of 'the 'calculations you made mini

Table 1. Is that right[? I

THE WITNESS: You can say this

ARBITRATOR WERTHEIM: Once you got the

NEAL R. GROSS
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4.4, everything else could easily be calculated.

THE WITNESS: That's true.

ARBITRATOR WERTHEIM: And the 4.4, do I

understand you correctly, rests entirely upon the

maximum likelihood message illustrated in your Exhibit

39?

THE WITNESS: Yes, both statements are

true. Now the way -- and I could have done it in just

that sequence. In fact, I did it in a different

10 sequence.

12

13

14

15

16

I first found the 6.1 through the maximum

likelihood. And then as a matter of arithmetic, I

backed up to 4.4.

So the 6.1 can also be viewed as the most

important in that sense. They'e equally important.

CHAIRPERSON JIGANTI: Excuse me just one

17 moment.

18 (Pause.)

19

20

21

22

23

CHAIRPERSON JIGANTI: Dr. Fairley, can you

articulate a formula for acquiring the number 4.4

THE WITNESS: Okay.

CHAIRPERSON JIGANTI: -- from beginning to

end so that I can see it?

24 THE WITNESS: The Chart 5

25 CHAIRPERSON JIGANTI: And write down the

(2021 234-4433
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1

equation for 6.1.

(Pause. )

THE WITNESS: Okay, there is an equation,

a linear equation, with one unknown and solve that for
II Y II

CHAIRPERSON JIGANTI: I don't know that

Mr. Lane can see you

MR. LANE: I can see fine, thank you.

CHAIRPERSON JIGANTI: And I need a moment

10 to assimilate what you have

BY MR. LANE:

12 Q I think Judge Jiganti's question was how

13

14

did you get the 6.1? I mean, you'e assumed

answer there, haven't you?

the

15

16 Q

Well yes, that's right.
You'e assumed -- I'm sorry, he asked (you I

17

18

how to get to 4.4, and you'e assumed with the 6.1

answer to that question.

the

19 Well, to get to 4.4 -- you can go either

20 way. I

21 CHAIRPERSON JIGANTI: Mr. Lane, let me

22 bring it down in order

23 MR. LANE: All right.

CHAIRPERSON JIGANTI: and I I thidk I

25 that's going to be the next question,

NEAL R. GROSS
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okay, Doctor, please

ARBITRATOR WERTHEIM: That's how you got

your 6.1?

CHAIRPERSON JIGANTI: That's how you got

your 4.4?

THE WITNESS: 4.4.

CHAIRPERSON JIGANTI: This is how

10

12

13

14

15

THE WITNESS: Yes, if I start as I did, in

fact, my actual sequence was to get the 6.1.

CHAIRPERSON JIGANTI: Doctor, there is a

mathematical formula for 4.4. You do things, you

know, your way. You start off on a level that I can'

comprehend.

I'm trying to bring it down to my level.

And what I need to see is that I assume that it breaks

16 down to a mathematical formula. I would be more

comfortable if I could see the mathematical formula

18 and that's my approach to the

19 THE WITNESS: Okay.

20

21

22

23

CHAIRPERSON JIGANTI: Now the question is,

how did you get to 4.4? And that's the equation that

you'e giving me now. Is that correct?

THE WITNESS: I can solve this for "Y" and

24 that will be the

25 CHAIRPERSON JIGANTI: That formula, first

(202) 234-4433
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of all, is -- is that what you'e going to do? You'e

going to show me now h'ow'the 'ma'thematical equation for

4.4 or can't that be 'dohe?

THE WITNESS: I'm going to show you how to

get 4.4 if you know 6l.ll.

CHAIRPERSON JIGANTI: Okay. You knob& 4hdt I

10

12'3

the next question is going to be then.. But you'e

telling me about 4.4 right now. And we get to 4.4 by

starting off with 6.1, which the concept is

overwhelming right now.

If you'e going to get to 4.4 --, well,

I'l let you do it. You know the question I'm asking.

I want. to know the mathematica| equation for 4.4. And

that's what you're showing me. now, okay?

15 THE WITNESS: Yes.

16

17

18

19

20

21

22

23

CHAIRPERSON JIGANTI: Okay.

THE WITNESS: I'l show you right now.

CHAIRPERSON JIGANTI: Go ahead.

(Pause.)

THE WITNESS: The first step here is to

write an equivalent equation. . We'e bring'ing this

number -- this is just 'a 'number equal to 2.7. -- over

to this side.

NR. HESTER: Dr. Fairley, it's not going

25 to be clear when you say "this side."

(202) 234-4433

NEAL R. GROSS
COURT REPORTERS ANO TRANSCRIBERS

1323 RHODE ISUWO AVENUE. N.W.

WASHINGTON. O.C. 20005 I202I l~l



5723

THE WITNESS: Okay. When I bring

CHAIRPERSON JIGANTI: Dr. Fairley, before

you start your explanation because I'm losing you

already because you have two formulas on the board, or

is that all the same -- that's not the same formula

take it?

THE WITNESS: No, but they'e equivalent.

That is, the answer to the top formula for "Y" is

known to the be the same as the answer for the next

formula for "Y" -- involving "Y

12

13

14

15

16

In that ,sense, they'e equivalent. In

order to find "Y," I have to shift around the terms in

this -- in this equation until I get the "Y" on the

left-hand side saying "Y" equals a number on the

right-hand side.

CHAIRPFRSON JIGANTI: I'm less interested

17 in the explanation of it than the formula.

18

19

THE W1TNESS: Okay.

CHAIRPERSON JIGANTI: And back -- and the

20 term you use, you back it out. I'l back it out later
21 when I

22

23

THE WITNESS: Okay.

CHAIRPERSON JIGANTI: see what the

24 formula is.
25 THE WITNESS: Here's the formula.

(202) 2344433
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(Pause.)

CHAIRPERSON JIGANTI: All right'. 'ow,
could you articulate to me what you mean. by RY?'&

THE WITNESS: Okay, "Y" is the average

share for the 146.

CHAIRPERSON JIGANTI: "Y" is the average

share of 146. That's your column. 4..: That's the

question I had.

10

12

ARBITRATOR WERTHEIM: That's what he!s

solving for. He's trying to find.out what is "Y."

CHAIRPERSON JIGANTI: Okay, so "Y'! then —.—

the average estimated PBS share of non-,'qu'cried,

13 correct?

14 THE WITNESS: Correct.

15 CHAIRPERSON JIGANTI: Okay. So that's the

16 formula for "Y" right there.

17 THE WITNESS: Yes.

18

19

20

21

CHAIRPERSON JIGANTI: And if you don'

mind, I'd like to see if I understand it.
ARBITRATOR WERTHEIN: Could you explain

why on your bottom line one of your multipliers is 173

22 over 146?

23

24

THE WITNESS: Yes, I'm drawing from the

second equation to the bottom equation. One way to

25 see what's -- to get there is to say

NEAL R. GROSS
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ARBITRATOR WERTHEIM: Let's see it
mathematically, I guess, on your second one. So when

you switch it to the other side of the equals sign,

you

THE WITNESS: Flips over. If you multiply

10

12

ARBITRATOR WERTHEIM: Well, why does it
flip over if it's being multiplied?

THE WITNESS: It's flipped over because to

solve for "Y" in the second equation, you divide the

right-hand side of that equation by 146 over 173.

When you divide something --.when you have one over a

division, it equals

ARBITRATOR WERTHEIM: You'e multiplying

the

16 THE WITNESS: A reciprocal, yes.

17 BY MR. LANE

18 Q Dr. Fairley, now this comes back to Judge

19

20

21

22

23

Wertheim's question. If you solve that, isn't that

just multiplying 27 by 15.4 and dividing by 146? I

mean, why did we go through all these

A Oh, I see, because they -- sure, the 173s

cancel.

24 Q Right. But I mean, that comes back to his

25 earlier question. Why didn't you just multiply 27 by

NEAL A. GROSS
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2.

the known value and divide it,by 146,instead of going

through all these calculations?

Well because we couldn't just cancel and

10

get the answer if we hadn"t L- you 'di'dn't'know'hat--

oh, excuse me. I haven't -- I'm sorry. I apologize.

This is -- this is not correct. I'm going

to bring this over so it becomes 6.1 minus this.
ARBITRATOR WERTHEIM: Maybe it would be'etterif you start over.

CHAIRPERSON JIGANTI: Yes.

THE WITNESS: Yes.

12 ARBITRATOR WERTHEIM: And then you. can.

13 show us.

14 THE W1TNESS: Okay, the chart 5', 6.1

15

16

17

equals 146 over 173 times "'Y"'lus 27'over 173''imes'5.4.

Okay, now we add the negative of this number to

both sides of the equation. That cancels it out IheIreI

18 on the right, and we have a negative of that

19 expression on the left,'0

So we can rewrite this equation as this

21

22

part of the right-hand:side equal. to that expression

I just mentioned, so let me do that.

23 (Pause.)

24 THE WITNESS: And now -- wait a minute.

25 Now you divide the right-hand side by 146 -- 173. Or

NEAL R. GROSS
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an easier way to see that is you multiply both sides

of the equation by 173 divided by 146.

When you do that on the left, that becomes

a one. When you do it on the right, it becomes the

multiplier that I had before.

(Pause.)

THE WITNESS: That's the correct

expression.

10

CHAIRPERSON JIGANTI: So your Chart 5'hows

the formula for the average estimated PBS share

of non-queried.

12 THE WITNESS: Right.

13

14

15

16

17

18

19

20

21

22

23

24

25

CHAIRPERSON JIGANTI: All right. Now in

that chart, you use the number 6.1, which is key to

what you'e doing there. Is that correct?

THE WITNESS: That's right.

CHAIRPERSON JIGANTI: Can you show us the

formula for 6.1?

THE WITNESS: The likelihood function?

CHAIRPERSON JIGANTI: 6.1 is the adjusted

PBS average share -- PBS average?

THE WITNESS: Right.

CHAIRPERSON JIGANTI: Okay. Now is the

formula the first line of your chart there? I gather

that it is because you have 6.1 equals 146 over 173

NEAL R. GROSS
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times "Y" plus 27 and the rest of it there.

THE WITNESS: Yes. This is the numerical

evaluation of the maximum of a complicated

mathematical formula., So, 6i. li comes from finding the

maximum just as this 'curve 'n Exhibit 39 is

illustrating.
CHAIRPERSON JIGANTI: I had difficulltty I

10

with that last night& I had diffiiculty with, it this

morning earlier; andi Ii'mi having difficulty'with it
now. But I see this a lot better.

Now we have -- in Chart 5', there are two

12

13

formulas. Am I correct'8 A formula for'obtaining what

we have here as column 3, adjusted PBS average share.

14

16 .

17

And that would be your first line? That's the

formula for 6.1?

THE WITNESS: Well, it's just the number.

It's not in itself a formula. 6,1 is, of course,;just

a number.

19 ARBITRATOR WERTHEIM: But you got that as

20 a product of the other Isjdq os phd equation.

21 CHAIRPERSON JIGANTI: Let's do it the

22 other way.

23 THE WITNESS: Oh no. No, this didn't come

24 from here. Forget this. i We veinti through,--,

25 ARBITRATOR WERTHEIM: That comes from your

NEAL R. GROSS
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bar chart exhibit.

BY MR. LANE:

If you didn't know 6.1, you couldn't solve

that equation, the chart 5', right?

That's right. Ne could write down the

equation. Maybe this would help.

CHAIRPERSON JIGANTI: I don't know where

10

12

13

15

we are now. Mr. Lane asked you a question and you'e

answering some question and I don't know quite where

I am now and quite what you'e going to do.

Now maybe it would be better off if we

if Mr. Lane asked a question and I. think perhaps he'

accurate. Mr. Lane, what was your question?

MR. LANE: My question is if you didn'

know 6.1, you couldn't solve that equation, if you

16 didn't have the number 6.1. Is that correct?

CHAIRPERSON JIGANTI: Solve what equation?

18 MR. LANE: The equation for "Y

19 CHAIRPERSON JIGANTI: Okay. I just wanted

20 to make sure.

21

23

24

MR. LANE: You need to have 6.1 as, what

I call, a plug number. If you didn't have -- if you

put a different value

CHAIRPERSON JIGANTI: Ne're on the same

25 track, Mr. Lane.

(202) 234-4433
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MR. LANE: -- for -- instead of 6.1, if
I

you put 9.15, you weu3.d
raceme

up, with :a:different

value, would you not,, for, the,"Y?",

THE WITNESS: Yes. Here at the bottom, I

have -- if you start out,,say,,6.1,as an unknown "X,"

then we can't solve the. equation for "Y" in terms af

TIX II

10

12

13

14

15

So here you can see if you plug in 6.1 and

you get what we did. .If you plug in 10, you'l get a

different answer and so forth.

ARBITRATOR F2QQGD&IDES: So the question

then is where is 6.1 derived? The bottom formula is

clear where you have two variables. Where does 6.1

come from? Where do you derive it, from your graph'?

THE WITNESS: Well, the graph illustrates

16 the numerical

ARBITRATOR F2QQGQCIDES: The graph in,

Exhibit 39?

19 THE WITNESS: Yes.

20 ARBITRATOR FKQQIIXIDES: So you derive 6.. 1

21 from your graph.

22

23

THE WITNESS: Not literally. That is--
ARBITRATOR FAfQSXIDES: Forgive me. My

24 question then is, where do you derive.6.1?

25 THE WITNESS: Prom the likelihood

(202'I 234-4433
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equation. The sequence is we fit the model, which is

the description of where the relative frequencies are

for the "Ys" and "Xs."

Now, it's a model so these are not just

numbers. We have a formula which we can write down

for the probabilities of observing all the points that

we do -- all the data we do insert.

10

ARBITRATOR FARMAKIDES: So your 6.1 is an

assumption?

THE WITNESS: No, it's a result of a

calculation from a function that depends on all of the

data. It's not an assumption out of thin air.
ARBITRATOR WERTHEIM: Can you show us that

calculation instead of making us rely upon an

illustrative example in Exhibit 39? Can you show us

the mathematics by which you actually arrived at the

figure 6.1?

THE WITNESS: .I can give you kind of an

19. overview. I'm sure I'l
20 ARBITRATOR WERTHEIM: Well just to

21

22

23

24

complete your Chart 5', is it accurate to say that

above the horizontal line you'e drawn at the bottom,

if you completed -- if you solved for "Y," you would

get 4.4?

25 THE WITNESS: Yes.

(202) 234-4433
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CHAIRPERSON JIGANTI: So then that's an

answer to column 4?

THE WITNESS: Yes.

4
I

CHAIRPERSON JIGANTI.: All right. Now,

what we'e -- I guess i what we(re striving fbrl ils

column 3.

THE WITNESS: Okay.

10

CHAIRPERSON JIGANTI: Column 3 is the 6.1,

adjusted PBS average share. And like the formula down

there, I'd like to know -'- 'and maybe it's something

Judge Wertheim--

12 ARBITRATOR WERTHEIM: No, it's worth

13

15

16

17

18

19

putting it the record.

CHAIRPERSON JIGANTI: Okay. And is it
possible to do that?

THE WITNESS: It's possible to do it in

general terms. I'd have towage back 'and re-'erive it
to get he --'ll of the details. But I can hope''can

give you the essence of't.'0

CHAIRPERSON JIGANTI: Can you give Lxslthe l

21 essence of it with terminology?'You know, instead of

22

23

using numbers, can you use the terminology as'te+-'or

the formula?

24 THE WITNESS: Yes.

25 CHAIRPERSON JIGANTI: If you could Col

NEAL R. GROSS
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that, it would be helpful to me.

THE WITNESS: Okay, Chart 6

CHAIRPERSON JIGANTI: And I'm one-third of

the vote on this panel

(Laughter.)

CHAIRPERSON JIGANTI: so I'm

significant.

ARBITRATOR FARMAKIDES: We all share the

same concern.

10

12

13

14

15

16

17

18

19

THE WITNESS: Okay, let's say we write

down a formula for the -- to start, step one is the

formula for other probability in observing the

datapoints that you observed.

CHAIRPERSON JIGANTI: That doesn't do

anything for me, Dr. Fairley. Now maybe it does for

the other members of the panel and the attorneys here.

ARBITRATOR WERTHEIM: What is the formula?

CHAIRPERSON JIGANTI: I don't understand

what you started saying about the datapoints observed.

20 THE WITNESS: Okay.

21

22

23

25

ARBITRATOR WERTHEIM: It would help if you

would try, as best you could, to reconstruct for us

what appears in Exhibit 39 as an illustrative example,

and to come as close as you can to giving us the

actual data, the actual graph that resulted in 6.1

NEAL R. GROSS
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THE WITNESS: Okay.

CHAIRPERSON JIGANTI: We'e sure toksbdla I

10

12

13

15

lot of things at you, Dr. Fairley. Let me toss one

other thing at you..

Would it be helpful if we broke for'lunch

at this time and meet back at one o'lock or sometime

a little bit later? I don't want you to get

indigestion.

Maybe you'l spin a theory that will make

us legally liable for it.
ARBITRATOR WERTHEIM: It might be better

to give you time to work on this in whatever forum

could be most helpful instead of .trying. to do it on

cross examination and in response to our questions off

the top of your head.

16

17

.As we just saw a

5, when you try to do it
moment ago with Chart No.,

that quickly, there',s; a;

18 potential for some errdr stol cdehpl it.'9
So it might be better if we gave you the

20 time to do it more carefully.:

21 THE WITNESS: I think I could do it now,

22 but I understand what you say. And—

23 CHAIRPERSON JIGANTI: Mr. Lane?

MR. LANE: It's fine with me.

25

(202)~
CHAIRPERSON JIGANTI:
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examination is long, and you haven't even asked any

questions.

ARBITRATOR WERTHEIM: What we'e trying to

understand are the steps, mathematical and otherwise,

that produced the number 6.1.

THE WITNESS: Yes, I understand.

CHAIRPERSON JIGANTI: Okay. Would it be-
— any other suggestions? We talked about breaking for

lunch now.

10

12

13

14

15

16

17

18

19

MRS HESTER: That's fine, Your Honor.

CHAIRPERSON JIGANTI: All right.

MR. HESTER: I almost wonder whether

this would be highly irregular of course, but it would

be easier, I suspect, if I could step Dr. Fairley

through it.
But I know that's irregular. It's going

to be difficult, I think, to -- if I could examine him

through it, it might be easier for the Panel to

understand it and for all of us to follow what's going

20 on.

21 But I'm happy to just have him to do an

22 exposition.

23

24

ARBITRATOR WERTHEIM: That ' f ine with me.

CHAIRPERSON JIGANTI: Step him through it
25 at lunch

(202) 2344433
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MR. HESTER: Okay.

CHAIRPERSON JIGANTI: -- during lu~nck ki(I)e'0or a longer break if necessary. We usually break for

about an hour.

MR.'HESTER: The other question I have is
do you know whether there's a copy machine around here

because I think there -- one of the problems'id it'
a very long formula. And I wonder whether we should

almost try to get somEI dogiEIs 'mdde, ' f you wanted

really to see the -- all of the formula. We could try
to get you some copies over lunch.

12

13

But I wasn't sure if Leah was around to--
CHAIRPERSON JIGANTI: There is a place

right along the street here, immediately to the

15 what direction is

MR. HESTER: Okay.

17

18

19

20

CHAIRPERSON JIGANTI: Kinkos.

MR. HESTER: Okay.

CHAIRPERSON JIGANTI: Kinkos?

ARBITRATOR WERTHEIM: On Independence

21 Avenue?

22 CHAIRPERSON JIGANTI: Right on

23 Independence Avenue.

MRS HESTER: All right, okay.

25
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MR. HESTER: That's fine, Your Honor.

CHAIRPERSON JIGANTI: Doctor -- and also,

I don'.t want to

MR. HESTER: Yes, I think

CHAIRPERSON JIGANTI: Is that going to be

enough time?

MR. HESTER: Yes, I think that should be

fine.

10 CHAIRPERSON JIGANTI: Okay. See you back

here at one o'lock.
12 MR. HESTER: Thank you.

14

(Whereupon, the proceedings went off the

record for a lunch. break at 11:57 a.m. and resumed at

1:03 p.m.)

16

17

18

19

20

21

22

23

25
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A-F-T-E-R-N-0-0-N S — E-S-S — I-0-N

(1:03 p.m.)

CHAIRPERSON JIGANTI: There was a question

pending for Dr. Fairley. Dr. Fairley, I suspect you

have an an.",wer to it.
THE WITNESS,: Yes, I do. I wanted t o see

the equation I would use to find 6.1. I'm going to

give that to you, but I want 'O ' -'n order to

understand it, I want tlo g6 'through just a few

10 preliminary es

First is just to clarify some terminology.

12

13

If you go to Exhibit 38, those are the bar charts for

the observed,shares for PBS f'r'hose respondents that

14 were queried, not including for 1995 respondents who

15 gave a response of zero'.

16 CHAIRPERSON JINNI'I: I xcuse me. I think

18

you,sa:id 1995. I know you meantI 1~990 from your

THE'WITNESS: Nineteen ninety.

19 CHAIRPERSON JIGANTI: Yes.

20 THE WITNESS: That s what I meant.

21 MZITRATOR WERTHEIM: That',s the 22

22 respondents?

23

24

25

THE WITNESS: Yes, 22 al Lotted here. The

point I wanted to make here in case it wasn't clear is

that this i. only — — this doesn't — — this graph

NEAL R. GROSS
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10

12

13

15

doesn't include any information about the other 146.

So it's not all the data that is used in the model.

It's only part of it. And these are bar charts.

Going on to the next exhibit, 39, I may

have been a little confused about the reference to a

bar chart or not. I would not call this a bar chart.

I would call this a curve or a graph of a function.

And I'l just draw your attention to one feature.

This actually illustrates the results for

the average for 1992, which is 5.7. The average share

is 5.7 in '92. And that is about the maximum point

for that curve. So you should think of 1992 as being

illustrated by this function.

And I'l say something which perhaps would

be clear later, that you can't just draw this curve

16 freehand. You'e got to do all the work setting up

17

18

19

20

21

22

23

24

25

the model, plugging in the data, and calculating the

functional values, and then plotting those functional

values as a curve.

So this is not something you -- this was

not just drawn freehand. This was a curve produced by

values coming out of the computer in which these

calculations were performed. So those are just -- I

just wanted to clear up a few minor points there.

And then I want to start out by saying--
MEAL R. GROSS
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I want to be clear about what we know and what we

don't know. We know 27 y's an&I 27 x's for the 2,7 PBS

respondents. We know 146''s'ear'he 146 operators

given automatic zero. Wha't we don'. know ik th4

fourth piece is the 146 y's. so Qe have one set of

x's, one set of y's, another 'set of x's, and we'e

missing t he fourth piece of'the pu'zzle.

Now let me put up anot her chart here to

take the flow there.

10 CHAIRPERSON JIGANTI: To articulate the

12

146 x's, you':re talking about. the 146 automatic zer'os?

THE WITNESS: Yes, that 146 operators" )hIer'e'3
given auto(matic zeros.'e'an find x's for them.

14

15

Those are the minimums in their rows, the non- zero

values for their rows.

16 Now, he:re's Chart 7. So we st.art out with

17 the data for 173. And this one consists of 27 x's and

18 27 y's, 146 x's, and we have one, two, three. What

19 we'e mi. sing is here, the 146 y's. This data is used

20 to get the answers for the averages.

21 The next step is to set up the probabi Lit y

22 model for the -- for all these observations,

23 probability model. You'l recall I started out

24 talking about the geometric mddel for the x's., Chart,

25 2 showed that the model fit against the actual

NEAIL R. GRIOSS
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distribution of the x's. And that's the first part of

the model. And right there we estimated 10.8 for 1990

as the average of the x's. So that becomes the

average for that geometric model. That's no longer an

unknown.

Now we go to

CHAIRPERSON JIGANTI: Doctor, I'd like you

to repeat that. I just want to make certain.

THE WITNESS: Okay.

10 CHAIRPERSON JIGANTI: Would you state that

over?

12

13

14

15

16

17

18

19

20

21

22

23

24

25

THE WITNESS: I'l go back to

CHAIRPERSON JIGANTI: The probability

model is where we are. The only question I had in

terms of probability model -- just repeat what you

said a moment ago.

THE WITNESS: About the x's?

ARBITRATOR WERTHEIK: The geometric model.

CHAIRPERSON JIGANT1: The geometric model .

THE WITNESS: Okay. There are three parts

to the probability model: a model for x's alone, a

model for y's alone, and a model for combinations of

x's and y's. And we know all the x's. They'e the

minimums. They'e the non- zero values to the 173

rows. And we plotted those in Chart 2.

NEAL R. GROSS
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This is the relative frequencies for

different values for those x's. So there were about

80 values of those minimums that fell between 1 dna 9. ~

There were about 60 that fell betWeEIn '10 and'9 and,

as drawn, about 20, between 20 and 29 and so forth.

There's 173 x's to account for. And so these solid

bars have to add up to 173.

ARBITRATOR WERTHEIM: So that's hewyou'0

arrived at the average of 10.8?

THE WITNESS: That's right. And in order

to build a model, we used that 10.8 as the mean of the

12 geometric distribution, which was fitted to the~ doth.~

13

14

15

16

17

18

19

20

What the dotted lines show are the probabilities

predicted under that probability model, which. has. a

mean of 10.8.

So I'm now going to replace the bars,

which are the actual .values., in effect, with the

dotted lines, which ~ aSe~ mbdhl~ vialues. And, as I

mentioned before, hezre I its I one, place .where you

introduce a simplificat'.ic(n 'hat's obviously, not

21 exactly equal to the data.

22

23

All modeling involves some simplification

in order to get out an answer, which you can then

24 defend. So

25 CHAIRPERSON JIGANTI: Doctor, wait just a

(202) 234-4433
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second. What distinguishes the x from y? X stands

for what, and y stands for what?

THE WITNESS: Okay. X stands for

10

14

15

thresholds. I'l put these in parentheses, minimums,

because that's how this "threshold" is calculated. So

X stands for threshold. It's measured by the minimums

of the rows. And y, the y's are the shares that would

have been -- that either were or would have been

reported to the interviewer in the Bortz survey.

So in Exhibit 40, we -- one column for PBS

shows the y's that were actually reported for 22

operators.

CHAIRPERSON JIGANTI: You say that it
"would have been." Meaning that were reported, were

actually reported?

THE WITNESS: For 22 they were actually

reported.

18 ARBITRATOR WERTHEIN: That's which

19

20

21

22

23

24

25

exhibit, please?

THE WITNESS: . Exhibit 40, the column

labeled "PBS." So x's are thresholds measured by

minimums. Y's are average shares measured by a survey

question. Survey instrument they like to say. We

know all the x's. We know 27 of the y's. We don'

know 146 of the y's.
NEAL R. GROSS
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Does that answer your question'?

CHAIRPERSON JIGANTI: Yes, thank you.

)
I

THE WITNESS: I have to say I'm delighted

that you all are interested in getting into all 'of'he'etail.

I frankly didn't expect it, but I'm

delighted.

CHAIRPERSON JIGANTI: If you'e delighted

now, you should have 'seen''s ht'unch.'0

(Laughter. )

THE WXTNESS: I probably wouldn' want to.

CHAIRPERSON JXGANTI: No. You would have

enjoyed it.
THE WITNESS: I would have enjoyed it?
ARBITRATOR WERTHEIM: Well, we could have

15 just said you'e the expert, we 'take your numbers.

16 But I'm not sure that all the other parties would

17 have.

18 THE WXTNESS: Yes. I'm sure they

19

20

21

22

23

24

wouldn'. Okay. Going bac1k to1 Chart ','hen,i sitazti

out with the data, AgpEIndix 73,'hd'the'NM data.I 'Wel

can start the probabrLlitg model1. 1 The f1ir'st'art ~is,

the geometric model for the x~'s~, which has a mean,of,

10.8, simply the average of the 173 x's.

Now, the next step is a geometric model:

25 for the y's. And there we can't simply find the

(202) 234-4433
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10

12

13

14

15

16

average of 173 y's and say, "Well, that's going to be

the mean of geometric for the y's" because, of course,

we'e missing 146 values for the y's.
CHAIRPERSON JIGANTI: I'm sorry. The

average for the x's was?

THE WITNESS: 10.8. We'e using 1990

throughout here as an illustrative year. So there'

going to be a geometric model for the y's. Our

problem is we can't write down a number for the name.

So we can't find the particular geometric model that

applies to the y's.
We know it has the form, mathematically

has the form. It's a geometric model. That's means

there's an expression that I'l show you soon, which

can be written in terms of the mean of the y's. But

that's unknown.

17 So the mean of 173 y's is unknown.

18

20

21

22

23

24

25

ARBITRATOR WERTHEIN; That's because at

this stage you haven't yet done your Chart 5 that

shows how you arrived at 4.4?

THE WITNESS: I'l get to that. It'
because, yeah, we haven't gotten to the point where

we'e derived the answer. We can't just say, well, we

don't have all of the y's, but, hey, we'e got 27 and

so on. We just average those and say, you know,

NEAL R. GROSS
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that's the average for.y..

Well, that would be patently wrong, biased

upwards, because obviously the 27 who carry PBS'hadto'e

the ones that on average accord the highest~value'o

it.
ARBITRATOR WERTHEIM: You say it would be

10

12

biased upward?

THE WITNESS: Biased upwards strongly.

ARBITRATOR WERTHEIM: Well, if you don'

mind my stopping you right there -- I intended to ask

this question later, but since you'e now raised the

point, your Exhibit 40, the first page, that's the

13 values reported by the 22, is it not?

14 THE WITNESS: Yes.

15

16

17

18

19

20

21

22

23

24

25

ARBITRATOR WERTHEIM: I'e taken a quick',

look at that, and I'e found that if you just Con~fiIne~

yourself to the 22 reported there, the aIverage',

threshold is 7.6, which is lower than your figure

there, not upwards.

And I start out by noticing that 15,out,of,

the 22 have their lowest ndn-zero figure at 5 or less.

Then we'e got another 5 for whom the figure is 10.

And there are only two with higher figures'o,

if my math is correct, the average for,

those 22 is 7.6. How is that consistent with your

(202) 234-4433
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10

12

13

14

16

17

18

19

20

22

23

24

25

saying that limiting yourself to this group would

result in a bias upwards?

THE WITNESS: Okay. I was talking about

the y's, and you'e talking about the x's.

ARBITRATOR WERTHEIM: Oh, you'e right.
You'e right. Right. Excuse me. Let's pass that.

At some point later you can come back to it. My

question was: How do you get to a 10.8 if that was

the group?

THE WITNESS: I can answer that.

ARBITRATOR WERTHEIM: I don't want to

divert you from responding right now.

THE WITNESS: Well, just parenthetically,

I think it's -- I said this yesterday, but I have to

repeat these things several times. I had to try to

look at it from different angles, expose it at -- the

27 is not a random sample, 173, and cannot be regarded

as such. It is those 27 systems that carry PBS.

That's a selected group. I said yesterday

that the average threshold for them was about seven.

I think that probably includes the zero, but. 7, 7.6.

It's in that neighborhood.

And, whereas, the average threshold, the

average threshold for the other 146, that's around 12.

It varies a little bit by year, but -- so for PBS

NEAL R. GROSS
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you'd have -- excuse me. And 10.8 is combination.

It's a weighted average of 7.6 and the 12.

ARBITRATOR WERTHEIM: And that dif fe!rs'dd's
explained, you say, by the fact that the people who

selected PBS to buy had a lower threshold than the

people who did not?

10

THE WITNESS: On average, yeah. They

would tend to have a lower because those operators who

have the lower threshold cari moz'e easily get over the

hurdle of the threshold.

Given that PBS generally doesn't compete

12 with movies and sports, in particular, or at very highs

13

14

15

16

17

18

19

20

21

share rankings, given that you know it's down in the

lower, much lower, .neighborhoo'd; it's easy for an

operator' threshold ~..to knotck~ it out of the picture .,

So 10 or 20 threshold would knock it out.

But if you take those operators who have

the smallest threshol~ds, it~s~easier for them to take

on PBS because their threshold is smaller. So PBS is

eight, and their thresh~old j.s!six. They'13. take PBS.

That's one of the reasons why the 27 is

22

23

24

not a random sample. It's a self-selected group,

people who chose PBS. And one of the reasons, of

course, not the only reason, but one of the reasons,

25 they chose PBS is that on average their threshold is
NEAL R. GROSS
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lower.

Now, you have a whole range. You have

some of them in PBS wi'l have high thresholds. And,

as you.notice, some of the values for PBS, one was 60.

One was 50, 40, 35, 25. Some PBS values were very

high.

So these operators could have a very high

threshold and still have chosen PBS. So 7.6 is an

average of a few high values and many low values.

10 ARBITRATOR WERTHEIM: So your 10.8 is

12

investment for your whole universe of 173?

THE WITNESS: Yes.

13

15

16

17

19

20

22

23

25

ARBITRATOR WERTHEIM: Thank you.

THE WITNESS: Okay. So we were on the

second stage of the probability model and geometric

model for the y's. And now we'e saying that it would

not be appropriate to take the average of the y's we

do have and say, "Well, that's just the average for

everybody."

This is commonly done in situations where

you have reason to think the group you have, this

input you have, is like the rest of the universe that

you don't have or the rest of the sample that you

don't have. But that's clearly not the case here. We

can't just substitute 15.4 and say that's the average

NEAL R. GROSS
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for everybody.

So with both -- we do have that

information. We don'(I: Manist t o~tkrdw 'it'away. 'e have

information that's 151.4I f(t)r I27I. I And'then we have the

question mark for the 146. And that's our objective,

is to get rid of that question mark.

10

12

13

14

So what we do with this geometric model,

we can't break down a number for the mean. Instead.,

we write down an algebraic term, like an x value'. 'But''m
not going to use x becaus~ that's confusing.

We'e already used x for threshold. So

I'm going to call it a p. That's the unknown term

that appears in the mathematical expression that

you'l .see sent. So .p .appears —
.

— .actually, in those

15 equations you'l see p. Actually, it's p with .a .„ to.

16 indicate it's p associated with the y'.s..

17 And then .also as just a fact, the

18: reciprocal of p is equal to the mean of the y's. So

19

20

you take one over p, divide p into one, and that iLsi

identically equal. to the mean of the y's.
21

22

23

So, instead of having p in the equation

that you'l see, you. could. just substitute one over

the mean of the y's. I'l use this notation: y bar.

24 A bar in statistics means tihait iiti's am, average.

25 And sometimes it might be helpful ta put

(202)~
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10

14

18

a little 173 here because the unknown -- while this
would be the mean of the 173, this notation may be

useful later if we had the mean just on the 27. I

mean, we know what that is. Right? That's 15.4.

It's the mean of the 27.

We don't know what this is as to the mean

of the 173, although we have some information on it.
And we don't know what this is, which is the mean of

146. We have no information on this directly.

So we can rewrite the equation. It's most

convenient to use this unknown p, but it's equivalent

mathematically to substitute for p one over y bar at.

173. So we treat this as the unknown algebraic value.

And then we would maximize -- the likely

function is the function .of. expressions involving p

or, alternatively, this overall mean. And then we

maximize that expression in order to find a value for

this. And that's where we actually get the number

19 6.'.
20

21

22

So the maximizing of this likelihood, the

probability of observing the data that we do is how we

solve our problem, by getting an answer to an unknown.

23 And now--

24 CHAIRPERSON JIGANTI: Could you do that in

25 actual numbers to get your 6.1?

(202) 2344433
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THE WITNESS: Pretty much. If you would

permit me just to do 'the next'step?

CHAIRPERSON JIGANTI: Sure, sure.

THE WITNESS: And then I'l go right to

that.

10

CHAIRPERSON JIGANTI: Okay.

THE WITNESS: At this point now I'm going

to write here — - no. Here we have the branchirig

point. If we write tihei pdohahilit'.y 'in'erms'f this

algebraic unknown--

MR. HESTER: When you say "this," Dr.

12 Fairley--

14

18

THE WITNESS: Oh, the algebraic unknown,

y bar, subscript 173. I'm going to put here "Use y

bar, ,73 And over here I'm going to put "Use y bar,

146" because that's the other choice of an unk)I)o~l

These are the two ways you can deal with

the unknowns. This says "Use y bar, 146." It's not

19

20

very clear there. This branch says do this, use this.

This branch says use this) iMaithematically 'it'oesn'
21 make any difference. You'e going to get the samei

22

23

answer. That's the important'hing.

So that's the problem with this one. If

24 you use this, then what do you do?

25 MR. HESTER: When you say "this," Dr.

(202) 2~33
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Fairley

10

12

13

15

17

18

19

THE WITNESS: Oh, excuse me. The use of

y bar, 173. Then you maximize; find the maximum of,

in other words, the so-called likelihood equation,

which I'm going to show you, maximize it for y bar,

173, which means you find that value of the unknown,

which makes the likelihood equation have the highest

value. And that's what occurred. And Exhibit 39

illustrates that process for y bar, 173.

Now, alternatively, if we had stuck in the

unknown into the equation as y bar, 146, it would

still do the same thing. It would maximize the

likelihood equation for y bar, 146.

Okay. Let's go over to the branch, which

happens to be the branch I actually followed. Ne'll

use y bar, 173. Ne'll maximize the likelihood we saw

for 173. The answer you know is 6.1. That's the

solution. Now I'm going to put here equals 6.1

because that's the answer.

20

21

22

23

24

Okay. Now we can solve for y bar 146

having 6.1. So the weighted average equation for y

bar at 146, the. answer will be 4.4. That's what I

actually did. That was the actual sequence of events

in the work.

25 Now, here's an alternative sequence, could

(202) 234-4433
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have followed, use y bar„146', r'na~'ciniiz'e the likelihood

equation u. ing that unknown. And then we can u'se

we can solve for y bar, 173. A)ad what do you think

that value i.B going to be?, So, in other words, it
doesn't make any clif ference which route you take, You

end up, the arne answhr0

10

Are there question. about thi 'efore I go

to the — — go through the likelihood function? It'
real.ly — — sorry the termj nology isn' better. The

likelihood function.

ARBITRATOR WERTHEIM: And that. function

12 for y bar, 146 would have come out to 4.4?

14

THE, WITNESS: Down here on the
right?'RBITRATOR

WERTHEIM: On the left, on the

15 left.
16 THE WITNESS:, Oh, yeEI, yes. Enter that iIn ~

17 to complete the picture. That then answer would have

18 been 4.4.

19 CHAIRPERSON JIGANTI: Can you work out

20 that equation,

21 THE WITNESS: Yes.,

22 CHAIRPERSON JIGANTI: — — the first one?

23 Is that what you were going to do next?

24 THE WITNESS: Yes

25 CHAIRPERSON JIGANTI:: Okay. Very good

(202) 2&I-4433
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THE WITNESS: See, you have a handout.

MR. HESTER: Your Honor, this is a

document that was produced in discovery. And I

thought we should make it as an exhibit, PTV Exhibit

44, which is the formula itself. We'l probably

understand why we thought it would be easier to copy

it and try to have a document fairly rendered Gn the

chart.

10

12

13

14

16

18

19

{Whereupon, the aforementioned

document was marked for

identification as PTV Exhibit

Number 44.)

ARBITRATOR WERTHEIM: This is the formula

you referred to as maximizing the likelihood function'?

THE WITNESS: It is, yes. It's actually

the likelihood function that you do maximize. But we

have function. You'l see the function right here.

So if you turn.to the second page, .which has these

ARBITRATOR WERTHElM: You asked for it.
20 {Laughter.)

21

22

23

24

25

THE WITNESS: Okay. Let's go to Exhibit

40, look at the first operator. Now, let me just try
to step through what's involved here in words before

getting lost in the symbols. What's being done at the

top of the page in Equation 1 is to write down an

NEAL R. GROSS
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10

12

13

15

16

18

19

20

21

22

23

24

expression or functus ion! !if! !yotu 'ike, 'or the

probability of seeing one reported share.

Little a is one reported share. So let'
say a is 20 because tha't''s the first. For the first
operator their response was PBS 'equals 20. Okay.

Now, what we have there ~on~ the ~ri~gh~t-hand, all the way

to the right of Equation 1, is the mathematical

function involving thelgeometri)c Idistxibutien for x

and for y that gives~ tlhe~ probability that you'

observe a y equal to 20 if the mean of the x's is 10.8

and the mean of the y(s ~is whatever it is. That' the

unknown at this point..

Now, p -- let me just explain. This

equation has unknowns in terms of a p. It's just a

fact that p; for example, p with a „ all the way over

to the right, that is just equal to one divided'by the

mean of the x's.

So numerically that is one divided by 10.8

or about one-eleventh. . So that number is about

one-eleventh you plug in there. So the first step in

our work was to find that number and plug it in.,','Sa

in terms of making this calculation„ that's no;longer,

an unknown. That's an,actual, number.. We can get rid

of it as an unknown in this equation in this function.

25 So already we'e making progress.

NEAL R. GROSS
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Now let's make some more progress. Let'

get rid of a. Well, a is 20, as I mentioned. A is
the observed value. So plug in. Everywhere you see

a, 'put 20. That's because we'e finding the

probability of observing 20 given the model we assume.

ARBITRATOR WERTHEIM: What's the symbol

right after the a in the top line? Is that l or a 1

or something else?

CHAIRPERSON JIGANTI: It looks like a

10 slash.

12

13

15

17

18

19

20

21

22

23

24

25

THE WITNESS: The top line. Oh, I see.

Yes. It's just a dividing symbol. It means given.

What's the probability of y equals a given that z,

which is the number of responses that were -- oh, it'
the number queried. Little z "is 27.

ARBITRATOR WERTHEIM: I always talk, of

course, in symbolic logic. I think that dividing line

is where it was to be.

THE WITNESS: In this expression, if I

recall my symbolic logic, that dividing line had a

real function. I mean, it was -- it played a

significant role here. It's just like a punctuation.

It's just to help you read the formula.

So no, we'e gotten rid of p„ and p and a.

We'e left with p„.

NEAL R. GROSS
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ARBITRATOR WERTHEIM: Excuse me. What did

you say z is?

THE WITNESS: Z is

ARBITRATOR WERTHEIM: Number of what?

CHAIRPERSON JIGANTI: Twenty-seven.

10

12

THE WITNESS: Twenty-seven. Little z is
27. Capital Z refers abstractly to the number of

points above the 45-degree line, the number. of

operators who responded and who must be conceived as

falling above the 45-degree line.

Okay. Now, p„, 'which -- and you can

convert that into one divided by y bar,,73 If you do

13 that, if you just plug in that expression, in iplhch bfi

p„, then you'e converted this expression from an

15

16

17

18

19

20

21

22

23

24

25

expression in the unknOwn p„ to an expression where

the unknown is denominated in terms of the unknown

average share for all 173, the y bar, 173.

That's purely a matter of tast'e 'nd'onveniencein the mathematics for the calculations.

It's a matter, whether you'thirik 'of it as p„ or,'one',

over y bar, 173, same answer. It means the same

thing. But whichever one 'you use, you don't know what

it is. It's an unknown.

As we went through before, we know

something about it. We have 27 values that ''e'EAL

R. GROSS

, i
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10

12

13

14

15

16

17

18

19

20

21

22

involved in it. but we'e trying to find out about

the 146 values that we don't have. So at this point,

this is right at the point where you see why I said

that this is the branch I took. I used 173. In other

words, you can imagine that I substituted for p one

over y bar, 173. And so I took this branch.

However, right at this point you could go

to this branch because you can also substitute for p„

a little expression that involves this other choice of

the unknown, y bar, 146. I can put that expression up

on the chart if you'd like to see it. If anybody

would like to see that, I'd be happy to do that. It
just involves the relationship between p„ and this
unknown, as opposed to p„ and this unknown.

So this is the point where we branch. And

if we do substitute for p„ an expression involving the

y bar, 146, then we'l still do the same thing. It'
just that when you look at Exhibit 39, instead of

having along the horizontal axis there y bar, 173,

which is what's pictured there -- that's the average

for all respondents or that's -- that's the y bar,

173. That's the unknown that we'e dealing with, that

23 I dealt with.

24

25

We could have as the unknown y bar, 146.

But, instead of going from 5 to 6.5 in the picture, we

NEAL R. GROSS
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would -- you'd see — .- where 5.7 is, you'd see 4.4;

actually 4.3, because in. 1992 'y bar, 146 was 4.3;

whereas, y bar, 173 was 5.7.

So we'd have here in the center of the

x-axis 4.3. And then we might go down, you know, to

this goes up 5.7. So we might go down to, let'
say, three and a half., And we might go up to six on i

the axis. And you'd see the same .curve, but just 'enteredover the value of this other unknown.

10 So, of course, you have to keep track

12

13

which unknown you'e ifiindtLng.i Sou b'av'e to know what .

it means. And here keeping track of y bar, 173. And

now I know I get the answer here for that. I know I

14 can always go and get the 4.4, back it out. i And, i

15

16

similarly, here if I did soivet. tihei4i4& — of course,

now we'e back to 1990 -- I cOuld solve the 6.1.

17

18

20.

21

22

23

So still going back, then, to the top of

the page with the formula fox'he probability of

observing y equals 20, that's the first opeirator.i

That gives that probability as a function:of: -- that

is, depending upon the,unknpwn we',re looking for..

And that's all it depends on, that we now

the right-hand expression there at the top in

24

25

(202) 2~
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transform it into either of these two equivalent ways

of expressing it; that is, the two are y bar, 173 and

y bar 146.

10

12

13

14

15

16

17

18

19

20

22

23

24

25

ARBITRATOR WERTHEIM: What's the meaning

of the expression shown by the asterisks and by the E?

THE WITNESS: The asterisk just means

multiplication. And the Z means summation. So

there's a sum here in the denominator. It starts out

on I as zero. So you plug in I equals zero into that

expression to the right of the Greek letter. And you

evaluate that. And then you plug in I equals one.

And you evaluate that and add it to your first answer.

then you go to I equals two and so on. You just keep

adding.

And it says it goes from zero to infinity.
Of course, nobody can actually go up to infinity. No

one has. It hasn't been reported yet anyway. And

what happens is that the values trail off until

they'e negligible and you just stop. That's what

that means.

And, of course, these calculations are

programmed in a computer. It would be very tedious

otherwise. And the computer programs, I doubt that

these are at all illuminating to you, but programs are

attached at the end.

NEAL R. GROSS
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Okay,. Now, let's just step back a second

and say;, Well, what does this mean? Nhy are. Ice'ooking

at this equation anyway? Well, jt's the

probability that a share value will bE. a. 20. What"s

the probability that under this model that we'e

created the,share value wil'l be''20
Well'„ t hink about it. It' actually

10

12

the highest probability for saying it's 20 is if the

mean of y's were exac:tly 20. I mean, if'he mean of

the y's were 20, it would be expected to see a 20 :in

that. You"re right on the button. there. You'e right

on the mean.

13 .But let s take a)nother shot. Let''ay'suppos
e'he mean o f the y' we~re,'two„ two

percent 

.

15

16

And now what's the chance of someone getting 20

pere:exit? Well., naturally that depends on what t.he

mean of the y's is. No. Excuse me. Scratch it. the

mean of the y's .is two percent.

19 What's the chance of seeing 20? It

20

21

22

23

24

25

depends on the mea)n of ithg y'S, whlich is two percent.

That s going to be a pretty small number because if

your mean of the y's ils ltwo,l thei chance thalt you'e

going to -- someone's going to go all the way up to 20

I can tell you under this model is not very great.

Correspondingly, let's go above 20. You

NEAL R. lGROSS
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know, let's go up to 40. What's the chance -- or 60.

What's the chance if the mean is 20 that someone would

give a 60? Not very great, although not negligible
because this geometric distribution is very spread

out.

10

12

13

14

15

16

17

18

19

20

21

22

23

25

You can recall from the examples I'e
given it's spread from -- really from zero up to

beyond 60 it begins to get negligible, but there'

some interesting probability you need to account for

all the way from zero to at least 60. So I'd say the

chance of seeing 20 if -- of seeing 60 if the mean is
20 is not great. I don't mean it's uninteresting or

that it's negligible. It's just a lot lower than the

chance of seeing 20 if your mean is 20.

So that the notion here, it embodies the

essence of the likelihood maximum information. Right

here if all you had was one observation, then the

maximum of this expression on the eight of Equation 1

will be at 20. And that will say if all you have is
one observation and no other information, the answer

would be.20. That's what you would guess. I mean, it
could hardly be more than a guess at that point. You

have a sample of one.

Okay. Now we'e going to take that idea

and run with it because now we have more than one

NEAL R. GROSS
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observation. We have 2"I ObsereatiOns. And I'm'going'o
jump all the way down to Equation 4

10

12

13

14

15

See the four in the left-hand margin. And

on the left you see l. That stands for likelihood.

And inside the brackets you see the y is going from y1

to y2. So y1 would be this operator one. Y2 would be

the second operator. And yz. Z is 27. So z is the

27th operator. And the dots just mean, well, imagine

there are 27 there. And then the z is -- the z value

is equal to 27.

Okay. Now, that equals -- so all that is'ayingis that this is what we,'re'alki'ng'bout.
We'e talking about the likelihood function. That'

what I'e been talking oif.i Novi, that'eqiua'1s'omething

on the right-hand side of that Equation 4.

16

17

And you see that other Greek symbols

Capital TT, isn't it? 't rhe@nd product. Just as the

18

19

20

21

sigma, the Gre'ek SigtIIa I olr Isub lfod ,'S,,'meant'um, P

means product. Andi it's i ai pradu'ct'f''7 terms

corresponding to the 27'actu'al''observ'at'io'ns'hat we'ave.Now, the first term'n that'product 'is just i

Equation l.
23 So the first term is the probability that

y equals 20. We'e just been through that.'The'5

second term is the probabil'it'y that y equals 10 i

fabri

NEAL R. GROSS
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Operator 2. Operator 2 gave a 10.

The third term is the probability that y

equals 5 and so forth in Exhibit 40, following down

all those non-zero PBS values. The last five terms

are the probability that y equals zero because those

were also given. They'e included here.

And then the next term is you have the

probability of the p (Z equals z.) That's an

10

12

13

14

15

expression for the probability that under the model

with the probabilities that are assumed in the model,

what's the chance that you'l see 27? Let me just
pause on that point because I think I can illustrate
also the logic of the estimation seen down here.

Suppose the mean of the y were way up here

at 40. And PBS would love that.

16 MR. HESTER: Dr. Fairley, you'e on Chart

17 1?

18

19

20

21

22

23

24

THE WITNESS: Chart 1. Suppose PBS had,

in fact, an average share of 40, contrary to fact.

How many of these points would you expect to see above

the threshold? A lot more than 27 because such a big

average value, most operators, a great majority of

operators, are going to be over their threshold.

Now let's take the other extreme. Let'

25 go down to one percent for PBS. Suppose PBS'hare
NEAL R. GROSS
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were one percent. How many operators would you expect,'o

be above that threshold? Not very many because

there's the value -- the dverage value is so low that

maybe only a handful,'f'gexatoz's wduld 'g6t above

their threshold.

So if the mean of y is this low, it
doesn't make sense, does it? It doesn't correspond to

what we observe. It vouldn't predict what we obherv0.'f
the mean of y is up here, it doesn't make sense.

It doesn't predict what we observe.

Now, this is a continuum. As you travel

down here in this direction

MR. HESTER: In which direction are you

14 going?

15

16

17

18

19

20

21

22

23

24

25

THE WITNESS: Down from, let's Say, a mean

of 40 down towards 30, towards 20, and so forth. Does'ur

model become more plalusiiblle'P ! DCIeS it 'correspond

better to what we obs'cree? 'es, it vill because'ou'l

get predictions, that, are more in line with

observations.

Now, at some point it gets better and

better and better, butl youl klnow ithiat way dcwn here

it's not good at all. So at some point you reach a

maximum where it's the'est it',s,going:to get. And

from that point on it's all downhill.. And.it becomes

NEAL R. GROSS
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10

less and less likely as you go down here.

And, in fact, all our answer says is that
6.1 is that point. That's the top of the hill.
That's the value that makes most likely all the

observations we did observe. And I just wanted to use

this point in the algebra to step back and illustrate
the common sense logic of this. Ne're trying to get

a number that makes the data we observe reasonable to

have observed and more reasonable than any other mean

for y. So we have chosen the one that in that sense

is the most reasonable value.

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Now, this expression for p with C equals

z, p(Z) equals z, it comes in the first instance from

Equation 3. You see an expression there for that same

quantity, that same expression.

And then, in turn, in order to evaluate

numerically Equation 3, you have to go up to Equation

2 because.you can see p (Y greater than or equal to X)

in Equation 2 on the left-hand side. That's exactly

one of the terms in Equation 3. You see that

expression there within Equation 3.

So to evaluate; that is, define

numerically the answer or algebraically the answer to

Equation 3, you substitute from Equation 2 into

Equation 3.

NEAL R. GROSS
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And Equation 2 we can understand in just
the same way we underst!ood Equation 1. On the

right-hand side of Equatibn,'2',we have a summation of

a large number of terms that involves p„. We'nok'hatthat is. That's about'he'-eleventh. It"s 'on'e 'ividedby 10.8.

10

12

13

And p„ is the unknown. It's the same

unknown as in Equation 1'. 'Sch i't hpgetrS a'ga'in'n this

part of the -- in this term. And then -- now we -- by

making that substitution at'two 'pl'aces, substitution

of Equation 2 in two places and Equation 3, we have

now evaluated Equation 3.

We know what z is. It's 27. And n in

Equation 3 is 173. So between Equation 2 and Equation

15

16

17

18

19

20

21

3 we have reduced Equation 3 to an expression

involving numbers and the unknown term p„.

So just as Equation 1 was reduced to an

expression involving only actual numbers and one

unknown, we'e done that 'for 3.'nd if we take our

expressions for 1 and'3 '--'ell, for 2 we plug into 3.

Now we have 3 and 1. And we plug those into 4. Now

22

23

we have 4 in terms of simply an arithmetic or

algebraic expression involving . numbers and i onei

24 unknown, p„.

25 So all Equation 4 is is equal to an

NEAL R. GROSS
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expression or a function depending upon p„. And, once

again, we can equivalently write that as an expression

depending upon the mean of all the -- mean share of

all 173 -- that's y bar, 173 or, equivalently, as an

expression involving the unknown mean of the 146, y

bar, 146.

But let's step back again, just as we did

in Equation 1, and say: What does Equation 4 mean in

words? Whereas in Equation 1 we talked about the

probability that you observed .one value that you

observed and that could be any one of the values you

pick out, in Equation 4 we'e .talking about the

probability that you would jointly observe all 27

values that you did observe.

So this is what's called the joint
probability, strictly speaking. Technically it'
proportional to the joint probability of observing the

27 y values that you already observed.

Now, that shows you directly and

concretely that the solution for 6.1 comes out of a

consideration of those 27 y values because you plug

those right in here. Those are the a's up in Equation

23

25

Now you say: Well, does it depend on the

x values? Yes, it does. It also depends on the x

NEAL R. GROSS
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values through up at Equation 1 and in Equation 2 p,

p„, which I can tell you is equal to .1639. And that

excuse me. No. That's the other. That's g& . P„'

is one over 10.8. That's the one-eleventh. That'

what we were -- I was talking about before.' So

whatever that is.

9

10

Just 10.8, the reciprocal of that is

.09259. That's just a number, .09259. But the point

is it's one over the mean of the x's. And that'

where the values of all the x's are brought to bear.

So they'e all used in this likelihood.

12

13

And if the x's were different, the answers would. he

If the y'l Meric Idiiffierent,, the; answers ~

14

15

would be different. So the likelihood depends upon

the y's and the x's.

16 So it depends upon a lot of data that's'een

observed through the survey. All this

18

19

information is from thel stupe/. I And i't 'depeinds upon

the responses given by the -- those queried amdthose'0

not queried.

21

22

23

24

And so if you go to Equation -- excuse me

Exhibit 39, if we were dealing with 1992 again,

what this curve represents is. it's .a .plot of the

expression on the right+hand side c)f Equation,4:where,,

25 instead of the unknown, y bar, 173 or,

NEAL R. GROSS
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p„, we have substituted particular values of y bar,

173 because once you have a value for y bar, 173, we

can get a number out of Equation 4. That's the only

thing that wasn't a number in these expressions, was

this algebraic unknown, p„ or, as I say, you can

equivalently deal with it in terms of y bar, 173 or y

bar, 146.

So in the graph here we'e dealing with it
as a function of y bar, 173 in Exhibit 139. And let'

10 say we substitute 5.0 for y bar, 173. Now we evaluate

12

13

14

15

16

this expression numerically. And we go. We travel

up, and we plot that number. That's the number that'

plotted here.

And it looks like about 1.4 ~ I may have

said .4 earlier. I did, I think. Yeah. That's 1.4

that. -- if we go to -- if we substitute an expression

17 for y bar, 173, we substitute 5.5. Then we travel up

18

19

to the value of the curve at 5.5. And if you look at

a vertical line above 5..5 at that intersects the

20

21

22

23

24

25

curve, it looks like it's about maybe five and a half

on the vertical axis. So at 5.5 you get 5 and a half.

Now, at 5.7 you travel up, and you hit the

top of this curve. And that looks like it's about

maybe 5.8. And that is the maximum value of this

function. And it's associated with a mean for all the

NEAL R. GROSS
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observations in the sur'vey of, a, mean of 5.7 for all

10

12

13

14

15

16

17

the shares.

And if you -- so this process of traveling

from 5 to 5.5 into 5.7,'hat's exactly the process I

was going through here of traveling, ins'tead of from

one, which I chose for -,- as an extreme illustration,
we go here to 5, to 5, and we compute the likelihood

and plot it here, and we go to S.S and we compute it .

and get 5 and a half, that's bigger. So we keep

going.

But I'm sorry. This illustration -- we'e
now back to 1990. So the peak here for 1990 would be

centered over 6.1. So We wc)uld stop there. That

would be the maximum likelihood estimate for'990.,
And then as you travel above 6.1''n 'a'raphfor 1990, you'd be going down the other en4 Of

the other side of, the, curve ,but have smaller

18 probabilities.

19

20

21

22

23

24

25

So the common sense notion of maximum life
is: Which would you: rather select,as, your estimate'.

for the mean of the y",s,, a:value that made most likely

what you observed or a value that made it unlikely to

see what you observed or less likely'P I think the

question answers itself. You want the value that

makes it more likely that you would have seen what you

NEAL R. GROSS

(202) 234-4433

COURT REPORTERS ANO TRANSCRIBERS

1323 RHOOE ISLANO AVENUE. N W.

WASHINGTON. 0 C. 20005 (202)~



5773

observed.

CHAIRPERSON JIGANTI: Thank you. That'

a complete answer to the question; right?

MR. GARRETT: Could we have that answer?

(Laughter.)

CHAIRPERSON JIGANTI: He probably could do

it from memory.

10

ARBITRATOR WERTHEIM: Mr. Hester, would

you be able to make reduced copies of these charts

available easily?

MR. HESTER: Yes. I thought I would

12

13

14

15

16

17

18

19

20

21

22

23

intend to -- I think first I may try just to photocopy

them, get them reduced as photocopies. That might be

easiest of all. If not, we may have to do one of my

artistic renderings. But we will

ARBITRATOR WERTHEIM: It might be better

to have them photocopied because we'e probably the

only ones who remember what it means, those direct and

crossed entries and those secret codes on top of each

other, but at least it would be complete.

MR. HESTER: Right. I thought at the end

of the testimony we could mark them as exhibit numbers

and then I'd go off and get them copied, if that makes

24 sense.

25 CHAIRPERSON JIGANTI: Okay. Mr. Lane,

(202) 234-4433
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ARBITRATOR WERTHEIM: We'e eliminated

hal f your remaining

(Laughter.)

ARBITRATOR WERTHEIM: While we'e waiting,

I have one question. Qn Exhibit 44, the very first
paragraph, in the background, there's a reference to

redraft of report and comNuhi~ate research. 'What is
that?

10 THE WITNESS: I'm not sure I have Exhibit

44.

12 ARBITRATOR WERTHEIM: This is one with all
13 the

14 THE WITNESS: Oh, this is what we were

15 just talking about. Okay.

16

17

ARBITRATOR WERTHEIM: The first page!

MR. LANE: The first page.

THE WITNESS: The first page. And which

19 line?

20 MR. LANE: Second.

21

22

THE WITNESS: Second line?

MRS LANE: Fourth line.

23 ARBITRATOR WERTHEIM: It's the first
24 paragraph, fourth line.

25 THE WITNESS: Fourth line.
NFAL R. GROSS
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The third and

fourth.

THE WITNESS: Let's see.

ARBITRATOR WERTHEIM: It's apparently a

reference to some document.

10

THE WITNESS: Yes. Well, I don't recall

exactly what document it is, but it's a document that

gives some interpretation about why you see zeros,

which we mentioned yesterday since

ARBITRATOR WERTHEIM: Do you know who the

author of that document is?

12 THE WITNESS: Sorry?

13 ARBITRATOR WERTHEIM: Do you know who the

14 author of that document is?

15

16

17

18

20

21

22

THE WITNESS: It says "redraft of report."
I'm a little puzzled. I mean, that would be me. Oh,

okay. This is -- it would be, you know, like another

draft, a second draft perhaps, of a report that I was

writing up. And that probably had a paragraph dealing

with this question about the zero responses.

ARBITRATOR WERTHEIM: So that's a draft of

a work in progress that hasn't yet been published?

23 THE WITNESS: It's certainly not

24

25

published. It', in essence, my testimony.

ARBITRATOR WERTHEIM: Thank you.

(202) 234-4433
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BY MR. LANE:

Q If you were asking the cable operators 'a 'uestiondesigned to get the 6.1 or, actually, the 4.4

answer, what would that. question be?

Now, when you say "designed to get 6.1 or"

Q I'm sorry. If you asked 146 respondents

10

a question and that question w'as designed to give the

answer 4.4 that you got in. your'athematical equation,

what would that question be?

So you'e mentioning an empirical

verification?

Q Yes. I'm imaging that you walk around to

14 146 cable operators and you aSk them the question to

see if you get a 4.4 result.

Okay. It would have to be -- either these

146, not just any 146?

It would be these?

19

20

These are exactly the same people.

And, of course, there's the

21 Everything is exactly the same. Okay?

22

23

Q Okay ..

The only change is you'e going to tell me

24 what question you would ask them.,

25 Q Okay. You'e not talking about actually,

(202) 2344433
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doing this because

No, I'm not

now we have some history and they'e
given

I'm not talking about actual

Q This is hypothetical. It would be exactly

10

12

13

14

15

16

17

18

19

the question that was asked with one change in

wording. The question as asked, Question Q.4(a) in

the Bortz survey, made a reference to, an explicit

reference to, systems you actually carried, stations

you actually carried?

In the buildup to that in the actual

questionnaire, they -- you recall they started off by

listing the stations they actually carried. That part

could be the same. You could just list them.

So the only thing that's changed is all
the way over in Question 4(a). And you would take out

that specific phrase that said or implied that they

actually carried the station.

20 So, in other words, you would say -- and

21

22

23

24

25

I don't know what the wording was, but if it was

thinking about those stations, meaning the ones I had

identified to you earlier, how would you value

different programs, you would just take that, thinking

about those stations, out?

NEAL R. GROSS
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Well, that -- let me say I'm trying to

10

12

13

give you an idea of how it would be'one, but when you

get down to actually Going t hJLs,'in'rd'er to get

equivalent results, if you thought this wording was

just the be all and the end all and you wanted to get

results that were really equivalent to:the wording

that has been used these last or for these three

years, where it's that the wording does: change a

little bit as you go froth year 'to''ear, but'h this'espect,it was the same.

So if you said, "Okay. I definitel'y want

to stick to this wording to this concept in the

question, I don't want to depart very much"

14 Q I don't want you to be limited to the

15 question. I want you to te11 us exactly.how you~ would~

16 just write the question--

17

18

19

Q

Okay. Well

-- without any limits on what was written.

There would be two steps here if you

21

wanted to stick to the question',that, was written. Xf

you don't want to have to stick to that, then I'l
22 give a different answer.

23 Q Give both answers.

24 Okay. The first answer is there are two

25 steps you could take. First you'd:change.the wording,

(202) 2344433

NEAL R. GROSS
COURT REPORTERS ANO TRANSCRIBERS

1323 RHOOE ISLANO AVENUE. N.W.

WASHINGTON. D C. 20005



5779

as I mentioned, so that there wasn't an implication

for the listener that they had to have carried the PTV

signal. And, of course, they -- even though they

hadn't carried it, they would be asked this question.

And we'd get the answers.

Now, here's what you could do. Instead of

asking just the 146, if you could, you'd ask all 173.

And right there you'd get a verification. If you got

the same average answer from the 27 who had earlier
10

13

14

15

16

17

18

19

20

22

23

24

25

responded, you would have some evidence, probably very

strong evidence, that the new question was

functionally equivalent to the old question. And so

you would have some confidence that the new question

is really equivalent for all practical purposes. And

you would take the answers on face value from 146 that

you now have and didn't have formally.

If, on the other hand, -- this is the

second answer -- let's say you did this and you found

there was a difference and you didn't get the same

pattern of answers and particularly you didn't get the

same average within some range of uncertainty, it
wouldn't have to be exactly the same mean, but within

some range you didn't get something equal to or close

to 15.4 for those 27, then there's a device called

calibration, where -- which we all use in many ways,

NEAL R. GROSS
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where you calibrate the ~an~swers to 'the second question

to the answers to the first.
So you'd plot the relationship of the

first answer to the second. The first answer'is x, 'econdanswer -- excuse!me. ! The first answer 'is'aken'o
be y. The second answer is taken to be x. And you

plot a line of relationship. For example

CHAIRPERSON JIGANTI: Excuse me. Are you

answering

10 THE WITNESS: Yes.

CHAIRPERSON JIGANTI: Mr. Lane's

12 question?

13 THE WITNESS: I am.

14 MR. LANE: I don't think so, but he can

15 answer whatever he wants.

16 ARBITRATOR WERTHEIM: I think you'e
17 answered it, but you'e going beyond

18

19

THE WITNESS: I'm going beyond. Okay.

ARBITRATOR WERTHEIM: -- what you did if
20 you.didn'. like the result.

21 THE WITNESS: It's not a matter of not

22

23

liking. Okay. You did','t: like litl, but pe'ie 'not

'--'RBITRATOR

WERTHEIM: Not satisfied.'4

25

THE WITNESS: Well, the -- I guess I'm

anticipating an objectibn~td mP fikstt answe'r, which is

NIAL R. GROSS

(202) 234-4433

COURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVENUE, N.W.

WASHINGTON. D.Ci 20005 (202) 234-4433!



5781

that if you change the wording, maybe you'e going to

change the responses. You know, if you have this

wording, you'l get one set of responses. But if you

had'he prior wording, you would have gotten a

different set.

So we'e not dealing with -- we have

apples and oranges here, where one question is getting

one answer and the other question is actually getting

a different answer.

10

12

13

14

CHAIRPERSON JIQANTI: Mr. Hester clarif ied

that. I think it would be better if you answered the

question Mr. Lane asked.

THE WITNESS: Okay. Okay.

BY MR. LANE:

And my question was: How would you change

16

17

18

19

the wording to ask the question of either -- I don'

care if it's 173 and you get the 6.1 answer or the 146

to get the 4.4 answer. What would be the question you

would ask them or how would you ask the question?

20 I would go through a process of

21

22

23

determining what that question was. I couldn't sit
here today and tell you what the question is. I can

tell you the process I would go through to get to that

24 question.

25 ARBITRATOR WERTHEIM: And that's because

(202) 234-4433
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you don't have the question in front of you?

THE WITNESS: No. It's because as a first
cut I would ask -- I ~wdu16 Bo~whad f sai'd be'fore. I

would just change the onei phrase in 'Ques'tibn'.4 (a),

which asked about relative shares, to eliminatEI an 'mplicationthat you !haP go !ha!ve! tykyn',P~ be'cause we

don't want that.

That's what I would do. That's the first
cut at it. And that ~ma!y be~ the'end 'of i'.'hat may

10 be functionally equivalent, practically equivalent to,

the first question. And that will give you i thei

12

13

answers. But I'm not going to sit here today and say

that that's the answer, because,I,know. that .question

wording and surveys can make a difference to the

15 responses you get.

16 And if you thought that might be the case,

17 here, if you wanted to establish that it wasn,'t, the,

18 case here, then you would go,through, this lengthier

19

20

process that I was'aunohizxgi into of where, you,

calibrate the answers to one question to the answer,to,

21 the other and using that relationship, you can ladjusti

22

23

the answers to the revised question to get answers

that are predicted to be equivalent to the, first
24 question.

25 So the point is you'e not merciless,

(202) 234-4433
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you'e not reduced to simply speculating about whether

your changing wording really changed the type of

responses you'd get. You can actually test this and

then adjust for it if it does -- if you have evidence

that there is a change.

BY MR. LANE:

I'm not particularly interested in the

10

exact wording. What I'm more interested in is: What

question are you attempting to answer with all the

word that you did? Could you phrase that for us,

please?

12 I'm attempting to find relative economic

13

14

15

16

17

18

19

20

21

22

23

values attached by cable operators to different

program categories where values is not limited to

having observed a sale. It's the broader notion of

value that's recognized in economics that in a market

there that the supply and demand intersection, which

directly determines the price, if we were thinking

here of a hypothetical market that -- whose outcome

you'e trying to understand or since we'e not in the

national market, we have a statute that has compulsory

licenses or royalties, we have to imagine something

like that.

24

25

And the concept of economic value includes

the value for people who didn't actually purchase.

NEAL R. GROSS
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They also have values attac'he'd 'to''ifferent program

categories, whether or not they selected them.

So it's -- the objective is to'i6d 'conomicvalue determined in a -- in that broad sense.

Q Now, when you used the term "sale and

selection" in that answer, did you ecpxate that with

carrying a distant signal?

Yes.

CHAIRPERSON JIGANTI: Mr. Lane, I think we

10 ought to take a recess at this time.

MR. LANE: . Fine.

12

14

15

(Whereupon, the foregoing matter Ment off

the record at 2:27 p.m. and went back on

the record at 2:50 p.m.)

ARBITRATOR WERTHEIM: We found something

16 else to discuss over the break.

17 ARBITRATOR FAPIKIDES: Also very

18 relevant.

19 MR. LANE: I hope it wasn't whether you

20 can sit on Sunday.

22

.(Laughter. )

ARBITRATOR FAR%V&IDES: That's up to you,

23 Mr. Lane.

24

25

CHAIRPERSON JIGANTI: I'e got the key's to',

get into the car. I don't have to worry .about taxis.

(202) 2344433
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ARBITRATOR WERTHEIM: Dr. Fairley, I' ask

at this time if you'd go through providing us with a

general explanation of some of the technical

expressions used in the last paragraph at the bottom

of Page 1 in Exhibit 44. Have you had an opportunity

to think about that?

THE WITNESS: Yes.

10

12

13

14

15

16

17

18

ARBITRATOR WERTHEIM: All right. I'd be

glad to hear your response.

THE WITNESS: Okay. The S Plus is the

name of a statistics computer program. It' one

favored by statisticians, and we used it to perform

the calculations here. And an S Plus function is a

particular program written within that larger program.

S Plus is actually a programming language as well as

a set of already written programs.

Then was the next one Condbin that you

asked about?

19

20

21

22

23

ARBITRATOR WERTHEIM: Yes, I believe so.

THE WITNESS: Okay. That is an S Plus

function that computes the probability given in the

line above that y equals a and so forth. And that'

the expression in Equation 1 on Page 2.

24 ARBITRATOR WERTHEIM: That's halfway

25 there. Thank you.

(202) 234~
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Probnbin in Line 3 Ls

similarly a program within S Plus that computes the

probability of Z equals z'nder'he'model.
ARBITRATOR WERTHEIM: And the

st raight forward conditional probabili.ty computation is
what?

'THE WITNESS: Okay., A conditional

probability computation says find the probabil.ity of

something given that something else is true or

10 happened.

12

13

:Equat ion 1 on top of: Page 2 is a

conditional probabi.lityI. It'0 the. probability that,
say y equal.s 20 c[iven -'- 'that' what the vert:ical

14

15

li.ne means, given -- that z is 27 and y is bigger than

it;s corresponding. x value.

16

17

ARBITRATOR.WERTHEIM: Thank you.

CHAIRPERSON JIGANTI: You may proceed, Mr.

18 Lane..

19

20

MR. I~IE: Thank you.

BY MR. LESE:

21 14Ir. Eai.rley, before the break, I ' asked

22

23

you a question about what question you were trying to

answer with your calculations. Do you recall that?

24 Yes

25 Q And you indicated that the que.ti.on would

(202) 23 I-443l3
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have to be one that did not consider whether or not

they took PBS stations as a distant signal; correct?

Yes.

Q And if that were the question, would you

limit that just to PBS alone or would you have to

consider the possibility that they could take other or

that have a value for other signals that they had

taken?

No, not -- you wouldn'. The'problem with

10

12

13

14

16

17

18

19

20

21

22

23

24

25

the automatic zeros is for the other program

categories there are no automatic zeros. The other

program categories are always given an opportunity to

receive a positive value; whereas, for PBS there'

they'e not given that opportunity.

So you have what I consider to be the one

problem; that is, the survey, which is it's not

uniform in that particular respect.

ARBITRATOR WERTHEIM: Are you saying that

for the religious programming and devotional

programming the zeros all reflect actual responses,

giving a zero value to those programs?

THE WITNESS: Yes. And, for example,

there may well be

ARBITRATOR WERTHEIM: I meant religious

and the Canadian.

NEAL R. GROSS
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THE WITNESS: Well, rel igious is di.f f erent

from Canadian. Religious there are no automatic

zeros, but Canadian there are. Canadian and PBS are

the ones with the automatic zeros.

Now, for:religiou there may well be for

10

12

13

other categories, but let's just take religious.

There Imay well be a number Of systems, maybe a large

number there that for the, distant,signals they carry

they don't have any religious programming.

So that the signals they'e carrying just

maybe they'e only carrying one or two signals and

the signals they decide to carry don' have religious

programming .

14 So they didn't carry it. And, yet,

15

16

17

there's an opportunity that that religion is not

zeroed out there„ it's not given an automatic zero;

whereas, PBS is :in the same circumstance. So one"s

18 given an automatic zero,the arne circumstance that the

19 other is not. That,'s the problem.

20 ARBITRATOR NERTHEIM: All, right. Nhat

21 about the Canadians?

22 THE WI'I'NESS: Same, same problem.

23 ARBITRATOR WERTHEIM: I thought you said

24 they'e different. They are zeroed out

THE WITNESS: Canadian is zeroed out, yes

(202) 23 ~I3
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10

12

13

14

15

16

17

I didn't mean that they had the same problem that the

religious category presents.

ARBITRATOR WERTHEIM: Well, then to go

back to Mr. Lane's questions, what about the

probability that the Canadian programming had some

value that was not allowed for? Shouldn't some

adjustment be made for that according to you?

THE WITNESS: Yes, strictly speaking. I

looked at that. Part of the work on this was to fit
these same models to the Canadian data, and I did

that. I can't give you details on that at the moment

except to say -- first, let me just go back.

Canadians are a little different in that
it's technically physically impossible, as I

understand it, to receive Canadian signals some

distance from the border. You have to be close enough

to the U.S.-Canadian border to technically be able to

18 get the signals.

19 So there it's those stations some distance

20

21

22

23

25

from the border, which, in fact, constitute something

like 80 percent or more of all stations in the

country. They are really zeroed out. There's no

question. I mean, there can't be any value if you

can't possibly receive the station. So that'

perfectly appropriate.

NEAL R. GROSS
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But also zeroed out were operators who

could technically receive Canadian stations. They'e
near the border but t.hey didn't happen t'o 'cire'y 'anadianstations. But they'e given an automatic

zero.

10

12

13

15

16

So for that group of operators, Canadian

system -- the Canadian progr'am category is in'exactly

the same disadvantageous position that the PBS

category is in in the survey. It's being treated

differently.

And, as I mentioned, I fitted exactly'the

same models. And youi dO igeIt ~sdme'stim'ate 'of'n
increase. It's not neatly the size we'e talking

about her'e because canadian stations, of course, are

restricted now to the s(t(all group near the border and

then further, as I recall, typica11y their shares are

17 lower than PBS.

18 So, for both of those reasons, the -- it

20

inca'eases the. Canadian share but not a great deal.

B'ut, yes, the same methodology applies and, principle~

21 should be applied.

22 BY MR. LANE:

23 Mr. Fairley, let me see what you said in

24

25

response to my question about -- and you used the

example of the dev'otional or the . religious
NEAL R. GROSS
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programmers. As I understand it, what you'e saying

is when the respondent gave an answer, a zero answer

for Devotionals, for example, that respondent had the

opportunity to think about stations that he or she

might have carried but didn't and what value it would

have placed on devotional programs in that situation.

A I didn't talk about that just now.

Q But when you answered my question, that'

10

what you talked about. All right. Let's back up,

then.

12

13

What's different about the zero value for

Public Television stations, the automatic zero, and

the zero values in the other situations in your mind?

14 The zero, the automatic zero, for PBS is

15

16

a substitution of a value for PBS and also in some

cases for Canadian which is not done in similar

17 circumstances for the other program categories.

18 And what is the non-similar circumstance?

19

20

Both categories, both situations the people were told

what stations they had; correct?

21 Yes.

22 The PTV didn't have a station. So what is

23 the difference between those two situations?

24 Between

25 In the respondent's mind, why is a zero
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value in the devotional program, for example,

different from an automatic zero value in th4 ~PW 'ituation'?

Because they'e two situations with a zero

10

12

13

for Devotionals. The Nero for Devotionals in these

data, you don't know whether they -- whether it'
whether they actually had any devotional programming

or not. They may not have had any devotional

programming, in which case they were, nevertheless,

asked about the value of'Devoti'on'al's. They gave zero.

I 'view that, as I mentibnhd,'s 'a roixndihg'down from

something.

Now, there's another case where some

let's say some of the threes or fives

15 Q Can I just interrupt you for a second

16

17

before you get to the threes or fives? You'e saying

that there may be some cases where they didn't get ariy

19

devotional programming.''nd', yet,'you'e'aying that

in that situation the zero would be a rounding down

20 from some value?

21

22 Q

Could be.

So where are they. getting the value that

23

24

they'e rounding down? Nhat are they valuing there if
they don't get any devotional programs?

25 It's the same kind of value as the value

(202) 234~
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for the 146 there. There's economic value there.
It's not worthless to the operator, but it doesn'

it's not high enough to get over the threshold.

Okay. If that's the case, if we were

10

asking the respondents the question, the 146

respondents the question, that you pose, would we have

to ask that question as to all categories; in other

words, just eliminate any reference to any stations

that were carried or not carried, regardless of what

type of station they were?

In the question?

12 Yes.

No, I don't think you have to -- as I

17

1S

mentioned before in an earlier answer, you'd have the

first questions in the survey. Towards the first of

the telephone interview, they were given a list of

stations that they carried. You could still give

them.

Q But in the valuation question, would you

20 have to eliminate that?

21 Was it repeated? I just don't remember.

22

23

24

25

What you would have to eliminate is any implication in

the wording that they had to consider in their answer

only those categories that they actually took -- they

actually had.

NEAL R. GROSS
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Q And so that would apply to any category?

It wouldn't just be limited to Public Television

stations in that situation?

Yes, but Public Television or Caha(iihnJ

they'e the only ones for which it's a problem because

for some of the other program categories there may'be

positive values there. Devotional

'Q How do you know that answer if what you'e

10

measuring is economic values that are unrelated to the

stations that they carried?

12

13

Q

I'd like to just finish

Okay.

-- what I'm saying. For religiouS i't may

14 be that some of the share values given below five

and there are some of them here. I think there are

16 more than for religious, as I recall, than. for iotihez

17 categories. And even some of the fives may'well be

18 for operators that don't carry any religious',

19

20

programming.

They have just -- as I mentioned,,maybe

just a couple of distant signals. And those signals

22

23

don't happen to have any religious programming.i Yet,

you see a positive value.

24 That's where the difference in. the

25 treatment of religious and PBS comes. The religious,
NEAL R. GROSS
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they were asked about value for religious, religious,
even if they didn't carry any religious programming.

They weren't just zeroed out.

Nell, what about, for example, syndicated

programs? You see some zeros there. And news

programs, you see some zeros there. Do you think it'
likely that distant signals had no syndicated series

on them, no news programs, no religious programs?

I really don't know. I understand some of

10

12

13

14

15

the systems carry just one signal and distant signal.

I just don't know enough about the programming on

these stations to answer that question. If you only

carry one station, it doesn't seem to me absurd that

you might not have syndicated or news, but I just
don't know.

16 Now, what does the threshold relate to?

17

18

19

Does the threshold mean -- is another means of saying

this that it's -- is it equal to some dollar figure or

some cost figure?

20 Nell, they'e asked about how they would

21

22

allocate a budget. And these are percentage shares of

budget they'e mentioning allocating.

23 So, for example, could we say that if the

24

25

cost of a PTV program was 20 percent of the program

budget, then we would expect that no one would take--
NEAL R. GROSS
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none of the 27 respondents would take a PTV'tation

because they have a 15.4 threshold?

No. They'e -- some of them, several of

them, have reported share values at 20 or above.

Q I just meant on average. I don't want to

go through each one of them separately. But on

average is that what you are saying here?

Could you repeat it with the avera'ge'part,

please?

10 Q All right. Let's do it separately, much

12

13

simpler. Let's go to Respondent Number 1 on,'EXhibit,'0,
Page 1. Okay? That respondent; said PBS was 20

percent value; correct? 'And 'hat's 'hat you

determined as the threshold; correct?

15 Well, no.. The x value that I havebeen'6
talking about is 10 for--

17 Q In that situation?

18 A But, as I mentioned, as I discussed

19

20

yesterday, even .that is not the PBS threshold. It&s

something larger than that.'1

Q Is the PBS

22

23

24

25

ARBITRATOR WERTHEIN: Excuse me 4 s'ecbnd.l

Doctor, how could you be so sure that 10 is the

threshold for Operator INumberl 1P ''take it you were

picking that number because it was the lowest number,

NEAL R. GROSS
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lowest value given to any of the categories. Is that

right?

THE WITNESS: Yes.

10

ARBITRATOR WERTHEIM: But a moment ago you

explained to us in that religious column where the 10

appears, we don't know whether that could be an

operator who gave religion a value of 10 but had a

threshold higher than 10 and that that's a big

difference, therefore, between the religious or any of

the other categories except Canadian and PBS, which

had no opportunity to express that value. Is that

12 right?

13 THE WITNESS: Yes.

15

16

18

19

20

21

22

23

24

25

ARBITRATOR WERTHEIM: So, in fact, you'e

now telling us that by that way of looking at it, the

threshold for Operator Number 1 may have been some

number higher than two?

THE WITNESS: It could have been.

ARBITRATOR WERTHEIM: Is that consistent

with your selecting 10 as the threshold or minimum for

that operator?

THE WITNESS: Yes. These x values which

I'm calling thresholds and are -- they'e calculated

according to a rule. As you know, it's the minimum

for the non-zero values for each operator.

NEAL R. GROSS
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And I view these as proxies for the real
threshold of interest, which for PBS is -- which for 'perator."considering PBS is the threshold for them to

bring ir( a. whole channel, whi,ch., as I discussed

yesterday, is going to be greater than these so-cIalled

thresholds that. I'e defined.

So let me say that. one point is the real

thresholds of interest for PBS are larger than what

I'e called x threshOlds. That'El understood. And

10

12

it's not a problem with the approach. It does require

you after you. get the ansWer t(t3 sit: back and say i.t's
an underestimate. That's what, I went through at the

13. end of the day yesterday.

14

15

Now, you'e perfectly correct that this

operator could have a reaL threshold of 13. So t.hat'7for t h-~t operator this terminology would be inaccurate

to that degree. But the approach here does .not depend

18 upon having perfect answers for 'th'es'e.

19 I don't have to claim, the model does not

20

21

22

23

24

25

rest upon a claim, that these are The gospel, tth6t

they'e perfectly measured, 'hat 'hese are the

thresholds and this is it and this is the way you find

thresholds for, categories.

What it really rests on i(s that it'
sensible to think that( the real~ PBS threshdld is

(202) 234-4433

NEAL R. GiROSS
COURT REPORTERS ANO TRANSCRISERS

1323 Rl-IOOE ISLAND AVENUE, N W.

WASHINGTON. () C. 20005 (202) 234~&33



10

12

13

14
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positively associated on average with these x values

so that you can use these x values as a proxy for the

thing you'd really like to talk about, which is the

real PBS threshold for bringing in a whole channel, as

opposed to some percentage of programming, the notion

being that if a operator -- operator is not going to

consider a value below 20. If you see that their
minimum value, minimum amount of zero value is 20,

then they probably have the high threshold.

It could even be higher than 20 for the

reason you mentioned, that even though they put down

20, it's conceivable they didn't even carry that

program category. It seems doubtful, but we don'

know that.

15 So in the end, like a lot of constructs

16 both in social science and in science, this notion of

17

19

20

21

22

23

24

25

a threshold here is a construct that has a

plausibility that the measurement -- let me say that

the threshold concept is very sensible and reasonable

in something like that, I think. And I don't have to

be an expert in cable to say this. I think that'

clear. I don't think that's arguable, really.

But the measurement of it by this rule

and I referred to it a couple of times yesterday as a

rule for a reason. This is a plausible rule. It's a

NEAL R. GROSS
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rule you think is relapsed t'o ~re'al'hresholds, but I

don't advertise it as some kind of very accu~rhtI4 dr ~

gospel measurement.

And I will repeat again that I said

yesterday the proof of .the .pudding really is in the

eating here, that using this sensible concept~ df ~a ~

10

12

13

14

15

16

17

real threshold and then using measurements of a values

that we have for all the operators that are certainly

reasonable to expect are associated with the real

thresholds, we can get out 8n answer that'

reasonable.

And I mentioned one piece of evidence fC)r

the connection between these x meas'urhments that we

made and the real thresholds of iriterest was that if
you look at the 27 operators carrying PBS who were

asked for -- who carried 'PBS,'heir threshold is

their x threshold is -- measurement construct is

18 lower, around 7 and 7.6.

19

20

21

22

And the -- whereas, if you look at. the.

balance of the operators lwHo ldild lno't carry PBS, the

other 146, theirs is around 12, almost double. So you.

have quite a difference, reflected here in this x

23

24

measurement. That's s'tr'ongly 'corroborative of the

value of this x meashrdmEIntl, I slyly 5.t I' 'aptioned.

25 something about the real ithzesheld.

(202) 2344433
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Q Trying to go back, let ' look at Number 3

on Exhibit 40, Page 1. The threshold there is five.

Is that correct?

Yes.

And that is the same as the PBS value in

that instance?

Yes.

10 Now, what is that telling us? If it cost

that operator less than five percent of its budget,

programming budget, that operator would take a PBS

station?

Nell, that's the literal interpretation,

18

the meaning of the threshold, as an x value. But I'e
just discussed how in general the real PBS threshold

for bringing in a whole channel maybe will be higher

typically.

But in this case, this is a case where

20 I'e selected it because the threshold and the PBS

21

22

value are the same. So we don't have to worry about

two dif ferent numbers; right?

23 Yes.

24 Q Now, when you say that the threshold for

25 taking in a PBS station will be higher, I guess I'm

NEAL R. GROSS
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confused. You keep sayilng that thEi 2"I had a'hreshold'f
7.6, which is lower than the threshold, that the

146, as you keep putting it,i h'avie hlrtIoht 'do'ubled that

threshold at 12.

So I'm confused by what -- what do you

mean that the threshold ts higher when by your own

numbers the threshold for the PBS respondents is lower

than the threshold for lrelspondents without PBS?

)I

Oh, I see. Two different meanings of

10

12

13

higher there. There are two different comparisons

being made, same meaning of higher, but it's being

applied to two different compArisons.

If you look down at the PBS column here in

14 - Exhibit 40, Page 1 --I o& hxcIuke imei. Ndt that column.

15 If we imagine, as I suggested yesterday, that we put

16

17

18

19

20

21

22

a column over on the right that recorde the minimum.
I

non-zero value for 'ach 'operatlor, those: are,'by,'efinition

the x values. ''m'.saying that PBS -- the

real thresholds for bringing iq,. PBS. complete signal

are higher than those valuels for each operator.

So you go down the line. Operatoril,i tihei

minimum is 10. And tihei PBS ithreishold value is higher

23 than 10. Operator 2, the minimum. is

24 Q Wait. Could I just stop you with that

25 first one? So you'e saying there's a different value.

NEAL R. GROSS
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for the PBS threshold than the threshold that came up

with the 10.8 number?

Yes.

Q

Okay.

Should I continue with my answer?

Sure.

A Okay. So if you look for each operator,

10

12

the -- for each row, then, that the threshold they

have for bringing a whole signal is bigger than the

threshold they have for bringing in a program category

that may just come along with a signal they had for

other reasons.

13

14

15

16

17

18

19

20

21

22

23

24

25

And, as I explained yesterday, those

numbers we have much less evidence for, much less of

a handle on. That's why I retreated back to something

that could be measured, the x's. And it works.

That's the logic.

Now, what's the other application of the

word "higher"? If -- among all the 173 operators here

imagine we had the full table of 173 rows. If we pick

out in the column of the x's the minimum values, the

27 operators who carried PBS, and we just get the

simple average of those 27 x values, that average I

believe is 7, I think.

Judge Wertheim got 7.6 by averaging the
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22. So that average is seven. If you look at the

balance, 146 operators, their average for ~thbs4 'x'aluesis around 12. And 12 is higher than''. ''o't'squite consistent.

Q Now, did you consider factors such as

differences in the stations that are available locally

to each of these systems when you did your analysis?

A It sounds like a level of detail I didn",t,'et
into unless you hav~ so(((et:hing'pecific in mind.

10 Q Well, did you look at -- for example, the

12

146 stations may have all had a local Public

Television station in their market, and these, may,not

13

14

have, for example. Did you look a't that'actor? .

A No, I didn'. It would be many reasons.

15

16

That would certainly appear'o be'ne of them as to

why the 27 chose to bring in a PTV distant signal.

17

18

Q And you didn't consider any of those?

No. This model is a general method of

19

20

21

22

23

24

25

estimating missing values and data of. this kind, where

you can postulate some threshold .effect.: 2'Th Ouzel

that I'l venture to say this same model could be

employed in a lot of market research contexts i and i

probably a lot of other contexts because thei concepts

of the threshold is a very ubiquitous concept. in all

of science and social science.
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So I dare say that this method has a wide

application, but it's a generic method. It's a

statistical method. It's a statistical tool. And it
doesn't rest upon a lot of detailed understanding or

properties of the cable systems themselves.

abstracts away from that.

10

12

MR. LANE: Thank you. Those are all the

questions I have, Mr. Chairman.

CHAIRPERSON JIGANTI: Thank you, Mr. Lane.

MR. GARRETT: Good afternoon, Dr. Fairley.
I'm Bob Garrett, and I represent the Joint Sports

Claimants.

13 CROSS-EXAMINATION

14 BY MR. GARRETT:

15 Q Do you remember who once said, "It's a

16

17

fine mess you'e got us into now, Ollie?" Does that

sound familiar to you?

Let me ask you this, Doctor.

19

20

I can't imagine who you'e talking about.

This automatic zero issue arises, as I

21

22

23

24

understand it, because the respondents to the Bortz

survey were asked to value distant Public Television

stations only where they actually carried distant

Public Television stations; correct?

25 Correct.

(202) 2344433
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Q And if the Bortz respondents h'ad bee'n

asked to value PBS progrdmNin'g 'and distant hignd.lsl,

regardless of whether they actually carried 'distant

Public Television signals, the automatic zero issue

would not arise; correct?

Yes.

Q Now, you'e familiar with Mr. Trau~tI1Iad df ~

Bortz and Company, are Pou zoot?

Yes.

10 Q And did you review the testimony that he

submitted in this proceeding?

12 Not in depth, but I did look at it, yes.

13

14

16

17

Q Let me just hand you a copy of what has

already gone in the. record here as Joint'port".s 'laimantsExhibit 3. ~Itl is ~entitled 'IHistory and

Analysis of the CRT Cable Ope~rator Surveys, 1978 to

1993, by Bortz and Company.»'8

Oh, yes.

19 Q You'e seen that document before'0

Yes. And there's some interesting

21 material in here, too.

22 Q Now, are you aware, having read that

.23

24

25

report by Mr. Trautman, that the Research Dega&tkeitl

at BBD&0 had done cable operator surveys for the. Joint.

Sports Claimants in connection with the 1978, 1979,

NEAL R. GROSS
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and 1980 proceedings?

Yes.

Were you aware that those 1978 to '80

surveys asked cable operators to value distant signal

program categories?

Yes.

Were you aware that those surveys did not

identify the particular distant signals carried by the

respondent systems?

10 No. I don't -- okay. l may have been

aware of that at some time, but

Let me just ask you to turn to Page 2 of

the JSC Exhibit 3. And under the section -- I'm

sorry. Page 2 deals with the 1978 BBDO survey;

correct?

Correct.

And on Page 2 you'l see a discussion of

various criticisms that were made of the 1978 survey

done by BBDO; correct?

20 Yes.

21 Q And let me direct your attention to the

22

23

bulleted item here identified "station listings." Do

you see that?

24 Yes.

25 Q Can you just read that into the record?

(202) 234-4433
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"Although providing system by system

carriage summaries to MSO respondents would have been

impractical, no attempt was made to inform respondents

of the distant signals to which their responses

applied n

And that was one of the criticisms that

was leveled against the original cable operators

survey for these proceedings; correct?

Yes.

10 Q And, if T. direct your.attention to Page 4,

12

13

which is dealing with ithie 19179 iBSDG survey and ask yc)u

to read the bulleted item under .criticisms labeled

"station listings," could you just read .that'.?

14 "No information regarding the distant

15 signal stations actually carried in 1979 was provided

16 to either MSO or system respondents."

17 Q And. that was a criticism, again, that was

18 leveled against the 1979 cable operator, survey„

19 correct?

20 Yes.

21 Q Now, are you aware that one of the changesi

22

23

24

that Mr. Bortz made when he was first retained in

connection with the 1983,proceeding was to actually

identify distant signals that the respondents carried?

25 I understood that that was a feature from

(202) 2344433
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the beginning.

Q And that that same change was also made by

ELRA, who had done a survey on behalf of the National

Association of Broadcasters in the 1983 proceeding.

Do you recall that?

No.

Q But it's that -- I'm sorry.

I mean, I don't recall that it wasn't the

10

case. I just don't have that fact in my mind. Maybe

it was a fact.

Q Well, earlier we had spent some time

12

13

14

discussing a portion of the CRT's 1983 decision. Do

you recall that? Page 5, Footnote 5, do you recall
that discussion?

This is in my testimony. Yes, sir.
16 Q Yes.

17

18

Right.

In fact, that portion that you quote from

19 the 1983 CRT final determination dealt with the NAB

20 survey; correct?

21 Correct.

22 Q If Bortz and ELRA had not made the change

23

24

25

that they made in that 1983 survey, then that would be

correct in concluding that this automatic zero issue

would not arise?

NEAL R. GROSS
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That's correct.

Is it your testimony that a better
approach would be to go back to the way that the

survey was done in the 1978, '79, and '80 proceedings,

where the dist:ant si.gnals that respondents carried

were not ident.ified?

I'm not sure which is better. In resp&anse

to another question f:rom Mr. Lane,, he asked me how I

might reword the question about relative value. And

10 I said I would — — I might keep the reference to the

st.at;ions act'.ually carried but simply eliminate, an

12

13

implication to Question 4(a) that they had to have

carried every program cat.egory that they were b& ing

a.ked to respond to.

15 ,So that still retains the -- what I think

16 i. the ma j or &=harige from "83 and the early years,

17

18

19

20

: which is simply to 1:ist: for them as a way of fixing

their attention and focus, making that question. mark

concrete, reminding them perhaps of the stations they

di.d ca,rry.

21 ,So that, you know, just -- I'm not. an

22

23

24

25

expert in the wording of surveys. So if: you ask me,

I just have to give yOu, you knoW, a nonexpert opinion

as t o how it strikes me. And )it st rikes me that it
may be useful or it (t)ay make no difference.

(202) 234-4433
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I think the only way you find that out is
to ask it both ways, not necessarily the same

operators because that presents some problems but ask

it both ways and then see if you really do get any

different answers.

And another option I assume would be to

keep the wording the way it is and allow you to do the

missing valuation calculations that you'e done here'?

Yes.

10 Nhen were you first asked by PBS to review

the 1990 through 1992 Bortz surveys?

12 I really can't remember, but it was one to

13 two years ago.

14

15

16

One to two years ago?

Somewhere in that time frame.

It sounds like about when these

17

19

20

proceedings began. I gather from a response that you

gave to Judge Farmakides yesterday that your

assignment from PBS was not limited to considering the

automatic zero issue. Is that correct?

21 Yes.

22 Q What exactly were you asked to do by PBS

23 with regard to the 1990 to '92 Bortz surveys?

24 I think originally I was asked to review

25 them on their behalf and come back with my comments
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about the surveys.

Q And you referred yesterday to a chetkl.ihti

that you had. Do you r'ecall that?

Yes.

Q This is a checklist that you routinely use

for evaluating survey research?

Yes.

Q When did you develop that checklist?

At dif ferent editions of it. I think

10 probably 10 years ago.

Q Have you refined it over time?

I think so, yes.

And after going through your checklist,

the only issue that you'e raised here ,in your

testimony is the automatic zero issue; correict?

Yes. I mean, I would have -- you can

'19

minor points here andi there( iI don't think anyone isi

going to do a survey the same way, but that's the

that's really what I savu as a problem with the survey..

20 I didn't see something else in.the:design.or exeicutiion:

21 survey that was a problem like that.

22 Q Okay. Could you briefly identify what

23 i'tems are on your checklist? iWould;that take very

24 long?

25 I don't think it would take too long. As
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a matter of fact, yesterday after I made that
statement I said I knew I hadn't brought the

checklist, but I jotted down from memory I'm sure the

major items on it. I don't -- right here I could just
run through them.

Q Well, if you could just briefly summarize

the types of things that you look for in evaluating

survey research'?

Okay. Well, I start out asking: What'

10 the aim of this survey? What are-you trying to learn?

What are you trying to get at?

12 Second is related. What are the

13

16

17

18

measurements you'e going to take? And what is their
aim? And is it well-calculated to answer the question

of inter'est that the survey sponsors have in mind?

Third question is: Can it answer those

questions? Is it a type of measurement process that

is likely calculated to achieve the aim of the

19 measurements'

20 Fourth is: Is the sampling frame

21

22

23

24

25

specified? And is it clear? In this case the

sampling frame is a list of Form 3 stations. Is there

a target population specified? That's the population

of stations that you want to understand. That's in

this case the same as the group on the -- I think it'
NEAL R. GROSS

I202) 2344433

COURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVENUE, N.W.

WASHINGTON, D.C. 20005 (202) 234~



5814

the same as the group on the sampling frame. It&s

very close to it.
I think -- I can't recall now. Maybe

there were a very Form 8 operators'hat you wanted to

find out about that weren't on the frame or, vice

versa, that were on the list but you couldn't -- yeah.

You couldn't -- some of them the .forms

weren't available in time, as I recall. So they'e (Dn

10

the frame. These operators are on the frame, but

they'e not -- they'e not in the sample populate.on.~

Excuse me. The next item on the list. You can'

12

13

sample them bec'ause you d)Ldn'tt get'he fIDrms in time.

And there were a few of those~.

14 But the target population I t;hi,nk $.s

15

16

identical to the sampling frame. the sample dleslign, I

is that - - is it a good design? Does it I lha8. Idol

17 unbiased estimates? Does,'it ',lead.'t'o '.sufficiently

18 precise estimates?

19 Sample. size. Is it big enough to get the

20 precision you want? Non-response, a slip between the

21 cup and the lip. Is it such a magnitude or such a

22 nature as to indicating problem wi'th 'he
23 generalizability of the. sample members. that. you chose.

24

25

Measurement accuracy and reliability. Are

they -- how accurate and reliable are the

(202) 2~
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measurements? And, finally, calculations. Are the

calculations correctly executed?

Q And you evaluated the 1990. through 1992

Bortz surveys against all of those criteria?

Yes.

Q Are there any other criteria that you

think would be important to use in evaluating the

Bortz survey?

I don't think there's any major criterion.
10 My list is longer, but I think that is because it sort

of elaborates on these.

12 Q Incidentally you mention in there the fact

13

14

that Bortz was unable to get the statement of account

forms for certain cable systems. Do you recall that?

15 Yes.

16 Q I'l just clarify exactly what that issue

17

18'9

is. Let me hand you a copy of the testimony of Paul

I. Bortz in this proceeding dated August 16th, 1995.

Did you review that testimony?

20 Yes.

21 Q I'l just direct your attention to Page

22

23

19, where he's discussing the sampling procedures for

the 1989 to 1992 surveys. Do you see that?

24 I see what you'e pointing to, just

25 yeah, right.
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And I direct your attention to Footnote 6.

That discusses the problem that you referenced there

about not obtaining statements of account for certain

cable systems. Do you see that?

Yes.

Q Could you just describe for the record

here exactly what that problem was?

Initially that the sample pulled had I 249 I

10

systems but 14 systems were discarded due to a lack of

complete signal data beaause~ the Istatements 'of'ccount

could not be located at the Copyright Office at the

12 time of survey.

13

14

15

16

Also one .system was destroyed because it
carried no distant signal. And two of the systems

were determined to actually be the same system, just

different records..

17

18

19

Q . And so with respect to those systemsthat'ou

just identified there, rio effort was then made by

Bortz or, more specifically,, Burke;Market Research to,

contact the potential respondents; correct?

21

22 Q

Right.

And could one use the approach that you'e
23

24

25

described here today to estimate the.allocation's that,'hose

respondents would have given had .they been

contacted?
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Well, you can use certainly some approach

to as many missing values. I'd h'ave to look at it
longer to see whether I thought this was the approach

of choice, but certainly some such method could be

used.

Do you think it would be necessary to

estimate the missing values in that case?

Well, you know, I can' give a complete

10

12

13

answer to that because I think I don't have all
quite enough information to do that. I would doubt

it. I mean, typically there's hardly a survey around

that doesn't have some non-response or some missing

records.

14

15

16

18

19

20

21

22

23

And this is a small proportion of the

total in the sample. Uery rarely do you see people

going back and doing something because it's viewed as

negligible or likely to be negligible. So I would

a priori I would doubt it.
ARBITHATOR FZQVZIDES: Could you clarify

that, sir? When you say that it's a very small

percentage of the total, what do you mean? In other

words, you were suggesting you could not do it in this

case because it was a very small percentage of the

total. What does that mean in here?

25 THE WITNESS: Oh, I could do something.
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ARE3 I TRATGR FARCI DES: You cou1d?

THE: WITNESS: Yeah. It'.'ust that

10

"small" doesn't mean I can't do something„ It just ~

means it, may not:be worthwhile. If you had. some

reason t=o think these 14 systems were radically

di.fferent f.rom the others, the& i~t could be important,

although they'e just a shade over 5 percent *f 'he 'ystems.So we'e talking about at. most a ki.nd of

five percent ef:feet.

And you may or may -not regard that as

negligible. Maybe it is, maybe it isn'. But t.hat

12

13

would be the maximum e f fect: if. t hey'e. somewhat

di.fferent from the 249, but in terms of the khkrkd

14

15

responses they'd give maybe they'e rather different

st.ill. It's not going tto cause a. five percent effect

16

17

19

20

22

23

iQD3ITRATGR WERTHEIM,: When you say "fiv'e

percent," do you mean an absolute five percent'?

THE WITNESS: Yeah. I'm just taking

AR$3ITRATGR WERTHEIM:, If a reported shade

is 20 percent. and you wanted to allow for this missing

5 percent, would that make it somewhere between 15 and

25 percent or would it be 5 percent of 20 percent?

24 Would it reduce the 20 down to some 19 or whatever

25 that fract ion:Ls?
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THE NITNESS: No. I'm talking about 19.5

to 20. 5.

ARBITRATOR NERTHEIM: Okay. Thank you.

THE WITNESS: Yeah. So it would be -- you

know, it just rarely happens that you'd have even 50

percent of that 5 percent effect. So you'd have two

and a half percent effect or less almost every .time.

ARBITRATOR WERTHEIM: Thanks.

10

BY MR. GARRETT:

Dr. Fairley, in connection with your

12

review of the 1990 through '92 Bortz surveys, did you

request any of the data underlying those studies?

13 Yes.

14

15

Q What did you request?

I requested the kinds -- first of all, the

16

17

18

19

20

21

22

23

24

25

kind of data that's found in my Exhibit 40, but for

all of the 173 respondents in '90 and for all of the

other respondents in the other 2 years.

And, in addition to that, in order to

check the calculations that were made of the

stratified share estimates, I requested system revenue

data and received a -- there was a problem of

confidentiality there.

So we got around that by a device which is

fairly common of the Bortz Company statistician added
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a random number to each random figure, small random

number, small percentage IteIrmls. i And some 'wo'uld be a

little lesser, would be a little lesser.

Then they gave me those revenue data so
i

that you couldn't find -- there wouldn't be a

signature for who the operator was. So you couldn'

go back to the Copyright Office and say, "Ah. Now I

know what their answers aired'."i

And for purposes of checkincl I theI

10

12

calculations, that was adequate. I only wanted'to'he'f
they'e coming out in reasonably close to the

answers. It wasn't essentia1 to 'get down to second

13 decimal places.

14 Q You raised a couple of issues there. I'5
16

17

First of all, with respect to Exhibit 40 and the Qatar'ontained

therein, do you recall 'approximately when.

you received that I data IfrosII Ithe 'oi'nt'ports
18 Claimants? Let me just direct your--

20 Q

One to two years, one to two years ago.

I was going to say let me just direct your

21

22

attention to that exhIibIitI. IThexIe "s a Refer'ence there

to having received something from Bortz and Company on

23 February 27th, 1995. l IIIo lycIu lsele that9

24

25

Oh, yes.

Does that indicate that, in fact, these
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data were supplied to you on February 27th, 1995 by

the Bortz Company?

I think this data contained some revisions

from earlier sets sent. There were some missing

values or corrections that needed to be made. So I

think this may have been the last date that I received

So you began receiving data from Bortz and

10

Company, underlying data from Bortz and Company, at

some point prior to February 27th, 1995; correct?

Yes.

12 Q And did you recall receiving any data from

13 Bortz and Company after February 27th, 1995?

I don't recall if these disguised figures

15 I mentioned earlier were received after that or not or

16 before.

17 And when you said the disguised figures,

18

19

you'e talking now about the issue of protecting the

confidentiality of individual respondents?

20 Yes.

21 Is that unusual to want to protect the

22

23

confidentiality of individual respondents in survey

research?

24 No.

25 Did the manner in which Bortz and Company

(202) 234-4433
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protected the confidentiality of the responden~ts~ and~

provide you with data impair your analysis in arty 9aQ?I

No.

Joint Sports Claimants also made Mr

Trautman of Bortz and Company available to answter'ny'uestions

that you had on the Bortz studies; correct?

Yes.

Q You had several conversations with Mr

10

Trautman where he answered questions that you had 'with

regard to those studies?

12 Q And those all took place during

13 approximately what period of time?

I think the last time might have been just

15

16

17

18

19

a few months: ago, several months ago, and then, the,

earliest possibly a year and a half ago, something

like that.

Q Approximately how much time did you spend

analyzing the Bortz studies and underlying data?

20 And you'e talking about me personally?,

21

22

23

24

Because I have a research assistant aqd also a couple

of graduate students in statistics at the University

of Pennsylvania Wharton School who sometimes have

worked with me on this project.

25 Let me ask you first personally.I
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Approximately how much time did you spend analyzing

the Bortz studies and underlying data?

This could be off by a substantial

fraction, but I would just mention, I guess, on the

Bortz studies maybe two weeks of time maybe. Yeah.

Probably more if you include -- if you talk about

developing this model and all the variants of it and,

you know, carrying it all the way through, it'
probably more than that.

10 Q And when you say two weeks, you'e talking

about 80 hours?

12 Yes.

And how much time was spent by those who

14 assisted you in. this project?

15 Oh, probably maybe as much as four or five

16

17

18

19

20

times that much because this is very labor-intensive

work to get the data into the computer in the right

way and right files, to manipulate it, to compute

these functions, to rate these functions, to prepare

various memoranda about this or that aspect that I

21 asked them to do, and, so forth.

22

23

24

25

So I'd say probably my time is higher than

I said, maybe even double if you'e counting work in

writing it up and so on. And their time would be four

or five times that.
NEAL R. GROSS

(202) 234-4433

COURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVENUE, N.W.

WASHINGTON. D.C. 20005 (202) 234-4433



Q

5824

And over what period of time, now, did you

actually analyze the Bortz study and the underlying

data.?

tJnt il fairly recently and going back for,

you know, on the order of a year and a half.

Q And if I just direct your attenti!on! 0o

Table 1 in your testimony, the subject of discus. ion

during the past few daIys? Dtf Iyou haVe that before

you, Doctor?

10 Yes

Could that table. have been prepared in its
12

13

current form without the Joint Spor~ts Claimants having

provided you aLl of the underlying data to the Bortz

surveys in a t Lmely manlnelr?

15 No.

16 You had a. discuss.ion yesterday afternoon

18

with Judge Wertheim concerning sampling and

uncertainty .in estimates. Do you recall that?

19 I'm not sure which one. No, I don'

20

21

22

23

24

recall exactly.

Q Let. me do it this wa(y. Let me givEI you a

copy of Mr. Bortz's testimony in this proceeding. I

direct your attention to Pages 18 to 19 of that

testimony. Do you have that before you?

25 Ye,s.

(202) 234-4433

NEAL R. GROSS
COUFIT RI=PORTEFIS AND TRANSCRIBERS

1323 RHOOE ISiLANO AVENUE. N.W.

WASHINGTON, D.C. 20005 (202) 234-4433



5825

That discusses the sampling plans that
were employed in connection with the 1990 to '92

surveys; correct?

Correct.

And you did review that portion of Mr.

Bortz's testimony; correct?

Let me also hand you JSC Exhibit 3, which

10

12

is the report prepared and sponsored by Mr. Trautman.

I direct your attention to Page 33 of that report.

There Mr. Trautman discusses the sampling plan that

was used in connection with the 1991 survey; correct?

13

14

Right.

Incidentally in the testimony, in the

15

16

Bortz testimony that I just referred you to, Mr. Bortz

discusses the sampling plan for the 1989 and 1992

17 surveys; correct?

18 I ' sorry. I didn't hear that last
19 sentence.

20 I direct your attention to Pages 18 to 19

21 of Mr..Bortz's written testimony.

Yes.

23 And I think we'e already established that

24 that deals with the sampling plans; correct?

25 Right.
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And those are the sampling plans for the

1989 and 1992 Bortz surveys; correct?

Yes.

Q And then on Pages 33 and 34 of the

Trautman report, Mr. Trautman deals with the sampling

plans for the 1991 survey; correct? '

Right.

And you had previously reviewed that?

Yes.

10 Q Did you find anything inappropriate about

the sampling plans that were employed in connection'2
13

with the 1990, '91, and '2 sur'veys as descr'ibed there

by Mr. Bortz and Mr. Trautman?

Yes.

15 Q Did you find anything about those sampling

1'6 plans that was likely to bias the results of the

17 survey?

18 No.

19 Would it be fair to say that those

20

21

sampling plans folio~ed Standard)d 'and professionally

accepted sampling procedures?

22 Yes.

23 Q Now, Mr. Bortz and Mr. Trautman talkabout'4

25

their use of a stra'ti'fied''andom sample. Do'ou

recall that?

NEAL R. GROSS

(202) 2344433

COURT REPORTERS ANO TRANSCRIBERS

1323 RHODE ISLANO AVENUE, N.W.

WASHINGTON. O.C. 20005 (202) 234-4433



5827

Yes.

Are you familiar with the concept of

stratified random sampling?

Yes.

Q Is stratified random sampling a standard

and professionally accepted sampling procedure?

Yes.

10

Q Did you find anything about the use of the

stratified random sampling procedure that was

inappropriate in this case?

No.

12 Now, also on Page 18 of the Bortz

13

14

testimony, there's a discussion of something called

Neyman's allocation formula?

15 Yes.

16 Are you familiar with that?

17 Yes.

18

19

20

Q Now, is that Neyman's allocation formula

a standard and professionally accepted form of

statistical analysis?

21 Yes.

22

23

CHAIRPERSON JIGANTI: Mr. Garrett, I think

we'd better take a recess at this time, take a

24 10-minute recess.

25 (Whereupon, the foregoing matter went off
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the record at 4:02 p.m. and went back on

the record at 4:13 p.m.)

CHAIRPERSON JIGANTI: You may proceed,iM&.

Garrett.

BY MR. GARRETT:

Q Dr. Fairley, we were talking about

Neyman's allocation formula.. .Dp yog recalls?,

Yes.

Q And you'e familiar with that formula?

10 Yes.

Q Was there anything inappropriate about its
12 use in the context of the. 1990-92,Bortz surveys?

13 No.

14 Q Or anything about the use of that formula

15 that was likely to bias the results of:those surveys?

16 No.

17 Q On Page 18 of Mr. Bortz's testimony, he

18

19

also talks about the curn square root:of: F: rule. Do

you see that?

20 I know that he's talked about it. I. don'

21 see it on the page. ',Which,line: is it?

22 Q It's in the third full paragraph on .Page

23 18.

24 Yes.

25 Q And you'e familiar with that rule?
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Yes.

Is there anything inappropriate about its
use in the context of the 1990 to '92 surveys, Bortz

surveys?

No.

Is there anything about its use that would

be likely to causae bias in the results of -those

surveys?

No.

10 Doctor, would it be fair to say that

12

13

whenever you use a sample for a survey that there'

going to be some uncertainty surrounding the results

of that survey?

14

15

Certainly.

And it is possible, is it not, to

16 calculate sampling error?

17 Yes.

18 Q Did you review the manner in which Mr.

19

20

21

Bortz or Bortz and Company calculated the confidence

intervals in the sampling error for the 1990 to '92

surveys?

22 Yes.

23 Was there anything inappropriate about the

24 way in which they made those calculations?

25 No.
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Q Now, you had to calculate your 'wn
I,confidence intervals to account for this zero value

adjustment; correct?

Correct.

Q Did you calculate those confidence

i

i'ntervalsin a way different than Bortz and CbmIpahyl

calculated their confidence intervals for the entixe

survey?

Yes.

10 Q What was the reason for doing it
differently?

12 Because I was using this probability model

13

14

15

16

17

and getting the estimate through the r((ax!imumi

likelihood method. Arid that method has associated

with it a specific procedure for estimating confidence

intervals or standard errors from which you get

confidence intervals. So I followed that specific

18 procedure.

19 You only calculated confidence intervals,

20 for the PBS share; correct?

21 That's right.

22

23

24

25

Q Now, does that affect the -- does your

calculation of those confidence intervals in any way

affect the confidence intervals surrounding the shares

for the non-PBS program categories?
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No.

Just so we'e clear, Mr. Bortz in his

testimony does provide the confidence intervals

surrounding the original allocations; correct?

Yes.

And in Exhibit 20 -- do you have your

Exhibit 20, PTV Exhibit 20, before you?

No.

I know you'e not sponsoring that exhibit,

10 Dr. Fairley, but you have seen it before, haven't you?

Yes.

12 And Exhibit 20 provides the adjusted

shares for the 1990 to 1992 Bortz surveys; correct?

Q

Right.

And by "adjusted shares," I mean the

17

shares that take account of your automatic zero

adjustment; correct?

19 Q

That's right;
I'm just a little bit unclear here as to

20 what the confidence intervals are around those numbers

21

22

23

24

25

there. Do we simply use the Bortz and Company

confidence intervals for the original allocations or

are they modified in some way?

A They'l be very close. I'm just -- now,

they might be modified.
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Q Would one have to do a set of calculations

that: you. have not already done?

That's right. I can say confidently that

thej~'re very clo:e, talking'about 'a Very small hffeII.t

on t;hem.

And when you ay "very close," what do you

mean?

Oh. Well, t hey might -- five percent. So

it:': — — if the confidence interval was 4 to 8 to 4

10 maybe it's 4.,2 or 4.1 tO 8.1'r 8.2', Something on that

order.

12 Q Would it be possible for you to do those

13 calculations and provide them for the record?

14 Yes

15

16

ARBITRATOR WERTHEIM: You''e re ferrind nbw

to the confidence intervals for all the categories
'I

17 here except PBS or're you. including PBS?

18 THE WITNESS: For PBS we have confidence

19 intervals.

20 ARBITRATOR WERTHEIM: Those are in your

21 Table 1?

22

23

THE WITNESS: Yes. But, actually, to

apply a consistent methodology,~ 4 yoqld take -- I'd

24 have to think about 't, but I might take the

25 conf:idence interwals tthat were quite similar thatI
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Sports had and use those even for PBS.

MR. GARRETT: Nr. Chairman, can I ask that

the witness be requested to provide those confidence

intervals so that we have a standard set of confidence

intervals for all of his calculations?

NR. HESTER: Ne can undertake to do that,

Your Honor. Nr. Garrett, does your request also

include Exhibit 21, where we'e broken the numbers

down as between the 3.75 fund and basic fund?

10 MR. GARRETT: Let me- ask Dr. Fairley.

BY MR. GARRETT:

12 Q Do you want to do confidence intervals for

13 that? Are you familiar with Exhibit 21, Dr. Fairley?

Yes, sir.
15 Q Do you have confidence intervals for all
16 those numbers or could one calculate confidence

17 intervals for all those numbers?

18 Yes.

19

20

21

22

23

24

25

NR. GARRETT: I request that he do that.

NR. HESTER: Is Nr. Garrett paying for

that part?

ARBITRATOR WERTHEIM: Just to clarify,

you'e going to be revising these exhibits anyway for

the Trautman's adjustments.

MR. HESTER: Yes. I'm hoping by Monday

NEAL R. GROSS
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morning to submit revised Exhibit~s 20 and 21 to take

account of the Trautman revisions.

ARBITRATOR WERTHEIM: Will that 'give y'ou'ime

to include in a single integrated document the

confidence intervals that Mr. Garrett has just asked

about?

CHAIRPERSON JIGANTI: Is there any need to

be that quick?

ARBITRATOR WERTHEIM: No.

10

14

MR. HESTER: If it would be all right, if
we could have a little bit more time on the ccnfidence

intervals? They would be a separate exhibit, I would

suppose, anyway, if that's all right.
Devotional Claimants want Exhibits 20 and

21 so that they'e in. the record before their case

17

starts because the adjustments affect them.

ARBITRATOR WERTHEIM: That's find ko'long'9

20

21

22

23

as it's clear that the confidence intervals we get

will apply to your revised. Exhibits 20 and 21.

MR. HESTER: Yes, yes. That would be the

plan, Your Honor.

MR. GARRETT: I have no need for that

information prior to filing rebuttal cases, Your.

24 Honors.

25 CHAIRPERSON JIGANTI: I'l leave. it .to

(202) 234~
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your discretion. But, now, this is going to come in

as your exhibit?

10

NR. HESTER: I think that would be the

most sensible. Dr. Fairley would sponsor it, I

suppose. And if some party needed to have examination

on it, we could make some arrangements for that. I'd

try to get it done promptly so that it would be before

we finished up on the direct cases in case anybody

needed to have it come back for that purpose.

CHAIRPERSON JIGANTI: All right. You may

proceed, Mr. Garrett.

12 BY NR. GARRETT:

13 Q Dr. Fairley, is it your testimony that the

14

15

16

17

estimates shown there in Exhibit 20 would be the best

estimates of how cable operators value the different

types of distant signal programming during the years

1990 to 1992?

18

19

Well, that's as compared to what?

Well, we started this line of discussion

20 by talking about the uncertainty surrounding the

various estimates. Do you recall that?

22

23 And that uncertainty is accounted for, at

24 least in part, by the confidence intervals; correct?

25 Yes.
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Q And, of course, there's a whole other set

of error that can always be introduced into surveys by

virtue of non-sampling error; correct?

Q

Right.

Putting as ide the non- sampling error here,

10

would the estimates that Are~ shown~ther'e in Exhibit 20

be the best estimates of how cable operators value the

different types of distant signal programming during

the years 1990 to 1992?

THE WITNESS: Well, Mr. Chairman, how much

more time do we have?

12 BY MR. GARRETT:

13 Q You can't answer that question at aha't ~-'here's
a short answer and a long answer.

15 I'm sure you want the short one.

16

17

MR. HESTER: Let's go with the short one

MR. GARRETT: I sure hope I want the short

one.

19

20

21

22

23

24

25

THE WITNESS: The short answer is yes,

this is so-called point, estimate, f rom the standard

statistical methods that are used in, the Bort'eport.
And this is what would almost universally be provided..

The long answer is that what is best'is a

large subject in statistics. Xn.particular, sometimes

in the context of a legal proceeding you may take into

NEAL R. GROSS

(202) 234-4433

COURT REPORTERS ANO TRANSCRISERS

1323 RHOOE ISLANO AVENUE. N W

WASHINGTON. 0 C. 20005 (202I'34-'4433



5837

consideration risk.

10

For example, in a criminal proceeding

I happen to have written some articles on criminal

evidence. We have a presumption of innocence. And

you may say, "Well, I'm not going to just take the

point estimate. I'm going to take -- .I'm going to

give the benefit of the doubt to the defendant. And

so I'l take the lowest value or the highest value or

whatever it is that gives the defendant that value,

that benefit."

12

13

14

And even in this proceeding, I know that

there was at least one year when for PBS the tribunal

did just that. For PBS they said, "Well, it's a

relatively low value, but we'e going to give the

benefit of the doubt to them because of the confidence

16 interval."

18

19

20

So I think my view -- and this is not, you

know, per se a statistical view, but my view is that

the judges, the arbitrators have to decide what is

best.

21

22

It's not a technical question. It sounds

like a technical question, but it's not. And they

23 have to think about these things. I don't think

24

25

they'e bound by the point estimate, but it is true.

And I think this is what you were thinking

NEAL R. GROSS
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of when you asked me that question. I believh 'that'ou'e

saying: Is this the usual estimate? Is this
the standard estimate? Is that right or

MR. GARRETT: Well, I wanted to know

MR. LANE: Give him the short answer, Bob.

MR. GARRETT: Do I have a choice between

these? Do you consider Mr. Bortz a defendant?I

MR. HESTER: He's presumed innocent, Bob.

MR. GARRETT: Well, I hope he had that

10 presumption.

12

13

14

15

THE WITNESS: Let me say that I think it'
ominous, it's certainly best practice, in fact, yeah,

certainly best practice, to report the point estimates

and then also, as the Survey idCIes, tO report the

confidence intervals'6

17

18

19

20

And then if you want to take into a1cc'ount

these other dimensions iof best such as risk, you can

do that so you don't tie the hands of the parties or

the decision-makers. i So iI ithiink this is the way the

table should be repoktEId.l

21 MR. GARRETT: Okay.

22

23 Q

BY MR. GARRETT:

Let me ask it this way here. Let,me ask

24 you to turn to Exhibit140, IPTV Exhibit 40.

25 ARBITRATOR WERTHEIM: Doctor, I'l bet you

(202) 2344433
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had a very hard time with multiple choice tests when

you were in school.

(Laughter.)

THE WITNESS: You got .it.
MR. GARRETT: Aptually, could I borrow

this? Yes. Thanks.

BY MR. GARRETT:

Would it be fair to say, Dr. Fairley, that

10

12

13

14

if we looked at the individual responses; that is, the

responses given by any individual respondent, that the

real value the respondent attached to the different

program categories may be something different than the

number the respondent actually gave? Would you like

that question clearer?

15 There are some instances that come up here

16 where that's true.

17 Q And you discussed those earlier when you

18 talked about the zero'allocations for PBS where a PBS

19 signal was actually carried; correct?

20 Yes.

21 Let's just focus for a moment on the

22

23

respondent number one. He gave movies a 25 share. Do

you see that?

24 Yes.

25 Now, would it be fair to say that that
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I

particular respondent may actually value movies at a

number somewhat different than 25?

Because of the rounding phenomena, it
might be between, you know', probably 23 and 27, I

would guess.

Q Okay. So there is some uncertainty

surrounding each of the responses; that is;, given hy ~

the respondents to the survey; correct?

Yes.

10 Q And if each of the responses has some

12

degree of imprecision, does that affect the bottom

line results of the survey?

13 I think any effect will be negligible for

14 reasons I discussed yesterday.

15 Q Could you just briefly identify what those',

16 reasons were?

17 You have rounding up and rounding down

18 throughout. So you normally expect. such rounding to

19 balance out.

20 Q Now, earlier you had talked about the

21 Canadians. Do you recall that discussion?

22 Yes.

23 Q And you mentioned something about the

24 Canadian signals could only be. carried near the

25 border.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRISERS

1323 RHOOE ISULNO AVENUE, N.W.

WASHINGTON, O.C. 20005 (203) ~l



5841

Yes.

Do you recall that? And you attributed

that to the physical impossibility of picking up

Canadian signals much further from the border?

Q

I did, yes.

Are you familiar with 111 (c) (4) of the

Copyright Act, which imposes restrictions on the

compulsory licensing of Canadian signals?

No.

10 Assume for a moment that Section 111(c)(4)

of the Copyright Act states that Canadian signals are

not subject to compulsory licensing beyond the 42nd

parallel or 150 miles south of the U.S. -Canadian

border. If that is the case, Dr. Pairley, would you

apply your missing valuation adjustment here to those

cable systems who were located beyond that zone; in

other ~ords, beyond 150 miles or the 42nd parallel'

I don't think so. If I understand the

19

20

situation correctly, the stations distant from the

border would not be contributing to the royalty funds.

21 Let me try to state it this way. Assume

22

23

24

25

that cable systems located beyond this particular zone

identified in Section 111(c)(4) could not retransmit

Canadian signals pursuant to the compulsory license.

Okay? Will you assume that?

NEAL R. GROSS
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What does that mean?

Q Assume that cable systems outsideI of thiIs I

zone could not

Pick up the Canadian signal?

Q Signal pursuant to the compulsory license.

They would actually have to negotiate

Okay.

Q -- with the copyright owners for thelr4ght I

to carry it. Okay?

10

Q

Right.

Got that?

12

13 Q

Okay.

If that is correct, then would you apply

14

15

your missing valuation adjustment to. cable systems

that are located in that zone?

16 Yeah.

17 By "that zone" I mean the zone be'yo'nd'he'8

42nd parallel or 150 miles before

19 ARBITRATOR WERTHEIN: South of. that.

20 border.

21

22

23

24

25

MR. GARRETT: South of that border, yes.

THE WITNESS: I don't think so because

that would be attributing value that -- to them as a

way of gaining appropriate compensation for, that value,

in these proceedings from these -- the funds here..

NEAL R. GROSS
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And by assumption I take it from that

section of the copyright statute they should pay for

those by direct negotiation. And let's see. Yeah, so

that the Canadian copyright holders are compensated by

direct negotiation.

BY MR. GARRETT:

Does that complete your answer?

Yes.

Now, there was also a discussion about

10 devotional programming earlier this afternoon. Do you

recall that?

12 Yes.

13 Do you have any factual basis for

14

15

16

concluding that any of the respondents to the Bortz

surveys not receive distant signal devotional

programming?

17 I'm sorry. Could you -- can you restate

18 that?

19 Q Sure. Do you have any factual basis for

20

21

22

concluding that any of the respondents to the Bortz

surveys did not carry distant signal devotional

programming?

23 No.

24 Do you know if there is devotional

25 programming on stations WTBS, WGN, WWOR?

(202)~
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I don'.

Q Do you know what percentage of the

respondents in the survey would have received WTBS,'GN,

WWOR, or some combination of those three siIgnlalh? I

I don' know. I recognize some popular

signals there. I suppose it's a substantial number,'ut

beyond that I couldn't say anything.

Q Okay. Dr. Fairley, by way of summary

here, I take it during the period of approximatelyone'0
to two years you reviewed the 1990 to 1992'ortz'tudies;

correct?

12 Yes.

13 Q And you requested and received from the

14 Bortz and the Joint Sports Claimants data underlying

those studies?

16 Yes'7

Q And you received all of the data that you

18 felt was. necessary to properly evaluate those, studies?

19 Yes.

20 Q And you had sufficient time to analyze the

21 data that you received?

22 Yes.

23 Q And representatives of Bortz and Company

25

were also made available to answer questions about the

studies?
NEAL R. GROSS
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Yes.

Q And you evaluated those studies against

your standard checklist; correct?

Yes.

Q And based upon your review and analysis,

you concluded that an adjustment should be made to

take account of the automatic zero issue;,correct?

Yes.

MR. GARRETT: I have no further questions.

10 Thank you very much, Dr. Fairley.

CHAIRPERSON JIGANTI: Any questions,

12 counsel?

13

14

15

MR. SATTERFIELD: I have no questions.

CHAIRPERSON JIGANTI: .Okay. Thank you.

ARBITRATOR F2QQIAKIDES: I have a question,

16 then, please. Mr. Fairley, we'e enjoyed your

17

18

19

20

21

22

23

25

testimony. Obviously all of us have been fascinated.

And I have one question I'd like to ask you looking to

your general expertise as a statistician, along with

the Bortz survey, which you have evaluated. And that

Bortz survey is a basis for allocating shares among

the parties to this proceeding. Ne have another

method that's been offered by another party, which is

based on the Nielsen rating.

Now, statistically can you share with us
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what. factors you would consider in evaluating one

against the other, especially if'ou have any

suggestions on how one can be integrated with another,

assuming that deficiencies to any curve can be

stat.istically corrected, or is that unfair? Do you

ur(derstand what I'm saying? 'HE

WITNESS: Yes. You'e looking at the

Bortz survey and the Nielsen Survey. I studied that

some, quite a bit:.

10 ARBITRATOR FARNLKIDES: You have studied

the Nielsen survey?

THE WITNESS: Yes.

ARBITRATOR FARv2AKIl3ES., Perhaps then you

could .be very effective in giving us what you consider

to be factors that should be considered i.n evaluating

one over the other or perhaps in weighting one

di.fferently than in weilghtihg the ot.her.

THl.". WITNESS: Yeah. I think it's a real

20

21

interesting quest:i:on and one that statisticians have

been looking at a lot in really the last 10 years. I,

think there'.-» ti.ll a lot to find out about. It's not

22 an easy question, as I'Irn sure you can, appreciate. In

23 this context, I -- and I'e thought about this in

24 connection with these proceedings.

25 I had an economLcs professor, Joe Conard,
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who is the author of one of the key books on the

theory of interest in the last 30 or 40 years. And

he'd like to say he'd rather be vaguely right than

precisely wrong.

And from my reading of these surveys, I

think that's the -- I feel that that's the situation

that pertains here, that the Bortz survey is directed

at a key question in interest here that the central

issue is about economic value, however defined, and

10 relative values.

12

13

14

15

16

17

18

19

And the Bortz survey certainly addresses

that you might have a -- you might have quarrels with

how they address it, you know, in any number of ways.

But that's -- they'e going after that aim.

So right away they meet my first
criterion. 'Is this -- are they aiming at the right

the relevant thing? That's the most important thing

to get straight in the beginning, purposes, goals;

whereas, the Nielsen survey -- and I believe that they

20 have been frank in saying this -- is not. It'
21

22

viewership hours or minutes. And they acknowledge

that this is not the whole story with value by any

23 means.

25

And you can cite a lot of the examples,

evidence, that advertisers just don't go down the line

NEAL R. GROSS
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with viewership hours. You can have some very

dramatic differences between viewership hours and the

values that they place on the program and presumably

the values that they think have something to do with

the values that cable subscribers. and. other, viewers

would place or you can .look. at the fees of specialty

channels.

10

12

13

15

I think John Fuller of the PBS has used

these to talk about the differeinces between viewership

and market value as realized in actual markets so that

the Nielsen survey, of course, is a long-establidhdd

technique. You know, it's a massive operation.

It -- there have been lots of statistic@1

criticisms of it in. tihei sUrUey Community'. 'here was

an enormous study, which I'e gone through, called the

16 CONTAN report in x volumes. I think it was11'7
18

19

20

21

22

23

volumes, looking at hvhrg ctoziceiiv'able aspect of the

Nielsen survey. And they find some problems.

I'm not prepared to talk about hOw

important I think thole are, but every survey has

problems, too. And that doesn't really say anything.'

guess what I'm saying is that you may be impressed

for good reason with the Nielsen survey for certain

24 purposes.

25
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in this area that for certain advertising purposes

it's used and it's used to direct hundreds of millions

of dollars in advertising rates. So it's clearly an

acknowledged survey. It's been widely used.

But, whatever its merits in some other

field, it's not talking about -- it seems to me what

10

we'e talking about here. It's -- at best you have to

have a good way of going. It seems to me you .have to

have a way to go from viewership hours to what we'e
talking about. Absent that bridge, I don't know what

you have. I mean

ARBITRATOR FARMAKIDES: That' really what

13 I'm getting at, sir.
14

15

16

18

20

21

22

23

THE WITNESS: Yes, yes.

ARBITRATOR FAEQIAKIDES: That's the point.

Do you have statistical means of developing that

through models? I'm sorry.

THE WITNESS: I don't have here today such

a model. I can imagine ways to go about, trying to

develop such a model.

ARBITRATOR FAEVCAKIDES: What would be the

factor that you would consider in developing that kind

of a model?

24

25

THE WITNESS: Well, let me say, first of

all, since I don't think viewership is the whole

NEAL R. GROSS
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story, I think it's just one factor, and possiblIy I

possibly not the most important factor in relative

va.lues.

So I don' t hi.nk you -- I don' think you

can go — — let me correct or expand on what I sai.d

earlier. I don't think you can go just from a NLelsen

survey to get a good estimate of relative value. I

don' think you can do it.
What I really meant t o say was i.f you t ake

the Nielsen - - you might take the NielE en Survey

together with other surveys and that didn't encompass

their work or didn" t already subsume their work and

come up with a better answer.

33ut here I'm not sure that — — at first
blush I don't think that's the case because the -- in

17

questioning the cable systems people that they can be

presumed to have a. general idea of the Nielsen results

18 in a rough way,.

19

20

So they'e already -- in asking these

people for their opinion, they are your model, in

21 effect. They are taki.ng in themselves Nielsen

22 advertising rates, specialty channel fees, all kinds

23 of informati.on relevant to thei.r business. And

24 they'e processing it. And they'e coming outwi'th'5

this answer.
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That s very

helpful. Thank you, sir.
CHAIRPERSON JIGANTI: Mr. Hester, do you

have any questions?

MR. HESTER: I just had one, Your Honor.

REDIRECT EXAMINATION

BY MR. HESTER:

Dr. Fairley, Mr. Lane had asked you about

10

a few occasions when, as an example, there are zero

values reported in your Exhibit 40 for syndicated

series. Do you recall that?

12 A Yes.

13 Q Is it consistent with your view of these

14 data that there could be occasions when a cable

15

16

operator was carrying syndicated series on a distant

signal but, nonetheless, assigned a zero value to that

17 program category?

18 A Yes.

19

20

Could you explain that?

Well, the -- because they may take a

21

22

23

24

distant signal. And they take it to get movies and

sports, and syndicated series came along with it. But

they don't really think there's any value to them in

that.

25 So does the fact that you see zero value
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for syndicated series require, for instance, a

conc.lusion that. that distant signal didn't have any

syndicated series on it? Does that require -- are you

led to that result?

No.

And is the situation that you see, for

instance,, with respect'. t'o syndicated series different

from what you would 'see wi'.th. Public Television in

terms of the cable operators'ecision about whether

10 to carry the programming?

I'm sorry. Could you repeat that?

12 Yes. Is there a difference between the

13 values that would be assigned to any of these

14 di f ferent program categories, such as syndicated

15 series or religious programming or any of the other

16 categories, is there a different between those

17 categories, and PBS in terms of the way you would see

18 the signLficance of zero values?

19 Yes, there is. As I'e noted several

20

21

22

23

time,s, t he PE3S i s 'ni.que 'mong these program

cate&gories in that to import it, to get this program

category,, you have to take a whole signal; whereas, to

get the others, you may get some of that category 'juStI

24 piggybacking on other categOrieS t).hat you soughti.

25 Let me just follow up very quickly on a
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question from Judge Farmakides. One part of his

question related to whether it would be appropriate to

try to average the, for instance, Nielsen results with

Bortz survey results. Do you recall that?

Yes.

Now, I believe in your testimony in your

10

response to Judge Farmakides, you had said that in

your view the Bortz results were targeted toward

answering the right question. In other words, the

question of survey design was properly answered as to

the Bortz results. Is that what you had said?

Yes.

13 Q So does that mean if I'e drawn a line

14

15

here and if the value -- let me represent r as the

true value. All right?

16 True value for what?

17 Results. If we'e trying to get the true

18 value as to the

19

20

For some study?

For the study as to how cable operators

21

22

23

actually valued the different kinds of programming.

Was your point that the Bortz testimony is oriented

toward trying to measure that true r?

24 Yes.

25 And so the Bortz survey might be near to

(202) 234-4433
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r along this continuum? Is that right? But it'ight'ot

be exactly on r becaiusIe hf lail bf'Re 'di'f f'iculties

involved in measurement?

Yes.

Q Now, if the Nielsen survey were also drawn

along this same continuum, in your judgment would it
be further away from r? Is that the likelihood?

Yes, it is because it's not aiming at r.
It's aiming at somethin'g 'elbe'.

10 Q It's aiming at advertising-related value?

Yes.

12 Q So if we were to average the results~

13 between Bortz and Nielsen, what would be the

14 implication?

15 You would get a worse result than if you

16 took Bortz alone.

17

18

19

Q Because you move further away from true r?

You move further away from the true r.
MR. HESTER: Thank you, Dr. Fairley.

20 That's all I have.

21 THE WITNESS: If I could just add one I

22

23

24

25

brief footnote on that?i Neilli, it'i s 'ust a r'eference

you may or may not find useful.. Michael Finkelstein

I believe it's in the Harvard Law Review -- wrote

an article. I think it's called "Uses of Models" or

NEAL R. GROSS
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"Regression Models," which are kind of statistics
models, "in Administrative Proceedings" or 't's a

title somewhat related to that. And he dealt with a

number of interesting questions about what rules

should be for decision-makers like yourselves in

dealing with statistical evidence.

And one of his -- I thought this was a

very thoughtful article. One of his points was that

if the fact-finders have two different studies in

10

13

14

15

16

17

18

front of them, the rule is they should decide which

one is best and go with that, not average them. And

I think this is perfectly illustrated right here

because averaging them just degrades the best one.

And I could go on, but I don't think it's as relevant.

There are situations where you do on

average, of course. Averaging is a powerful technique

when the data is being used to estimate the same

thing. And when it's not, it really doesn't make

19 sense to average.

20 What are you getting? You'e not

21 estimating anything known. At least Nielsen in

22

23

24

25

estimating viewership and Bortz is -- I mean, it's not

as easy. I certainly doesn't think it's as easy, but

less precisely. That's why that quotation was Conard

I thought was good. They'e trying to get at the

NEAL R. GROSS
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10

So averaging them is just -- it's not

going to estimate any quantity that has integrity.
There's no quantity there.

ARBITRATOR FAfVQ&IDES: I wasn't using'th'

average. I think that .was used. by your. counsel. I

think you'e answered the question that I have posed.

Now, with respect to the Finkelstein

article, can you cite that? What year was't?

ARBITRATOR WERTHEIM:- I think it'.s cited

by one of the parties.

12 ARBITRATOR FMVCAKIDES: Is it? I didn'

13 see it.
14 THE WITNESS: I could get you that cite

15 easily.

16 ARBITRATOR WERTHEIM: You could always

17 call him up. He's an old. acquaintance. of mine

18 ARBITRATOR FAIU4IAKIDES: Or perhaps'--,'9
MR. HESTER: Your Honor, we can undertake'0

21

22

23

25

to supply that.

ARBITRATOR FKQQKIDES: I would. 1 ike to .

read that. Thank you.

CHAIRPERSON JIGANTI: Are you finished?

MR. HESTER: Yes. I probably should go

back just as a matter of housekeeping and deal with

NEAL R. GROSS
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these various charts so that we have that on the

record.

ARBITRATOR WERTHEIM: See if we can do it
briefly.

MR. HESTER: I think Chart 1 should be PTV

Exhibit 45. Chart 2 should be PTV 46. Chart 3 should

be PTV 47. I guess we should add Chart 4, PZV 48.

Chart 5 should be PTV 49.

ARBITRATOR WERTHEIM: Are you sure you

10 don't want to use 5'nstead of 5?

12

13

14

15

16

17

18

19

20

21

22

23

24

25

MR. HESTER: That's fine. And I think the

record is clear enough if we omit Chart 5 entirely.

ARBITRATOR WERTHEIM: I think that the

witness himself said Chart 5 is a mistake and it would

only confuse the record by including it.
MR. HESTER: Okay. We'l make Chart5'TV

49. I would propose not to mark Chart 6 because

I don't really think we used it. The witness started

drawing it, and he stopped. Chart 7 would be PTV 50,

which is where I propose to stop.

CHAIRPERSON JIGANTI: All right.

{Whereupon, the aforementioned

documents were marked for

identification as PTV Exhibits

Numbers 45 through 50,

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
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r spectively.)

MR. HESTER: And I would move for thee

admission of those exhibits. We will undertake to get

8 and,a half by 1.1 copies of them.

admission of those exhibits'?

ARE! I TRATOR WERTHE, IM

Exhibit 44 also?

CHAIRPERSON JIGANTI: Any objection to the

I

Ar e you mo~ ing
I

I

MR. HESTER.: Yes. I'm sorry, Your IIonor.

10 Exactly righit. And I would also move for the

admission of PTV Exhibit 44,

12 CHAIRPERSON JIGANTI: Any objections

13 (No respons .)

14 CHAIRPERSON JIGANTI: They will be

15 admitted.

16 (Whereupon, the aforementioned

17 documents, having previously

18 been marked for identification'9

as PTV Exhibits Number s 44

20 through 50, respectively, were

21 re ce ived i.n ev i dence . )

22 CHAIRPERSON JIGAIVTI Is there any

23 recross — examinati.on?

24

25

(No response.)

CHAIRPERSON JIGANTI: No recross? Dr.

(202) 234~33
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Fairley, thank you very much.

THE WITNESS: Thank you.

(Whereupon, the witness was excused.)

CHAIRPERSON JIGANTI: Monday morning at

9:30.

(Whereupon, the foregoing matter was

recessed at 4:56 p.m., to be reconvened
I

on Monday, January 22, 1996 at 9:30 a.m.)

10

19

20

21

22

23

24

25
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16

17

18 BY NR. CANPANELLI:

Let's go back to we were talking about the

20

21

22

23

24

25

situation in the cable market place, and let's turn to

the Bortz and Company survey.

It is your testimony on page 3 that the

Bortz and Company survey is the best measure of market

place value in these proceedings.

Why are you saying that?

NEAL R. GROSS
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Well, the r ason I said that is because it
is my opinion that if you want to determine the value

that a cable system places on different kinds of

programming, you should ask them that.
That is what the Bortz survey has done.

The criterion variable,'hich was asked, speaks

directly to this issue,

Q Where was that asked? What, specifi'ca'lly,

are you talking about?

10 A T. think it is question 4, in the 3 years

we are looking at here, 1990,''991, and 1995.'2
13

14

15

16

17

18

19

20

21

22

23

25
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10

12

13

14

15

17

18

20 Why is it that you think that that is

21

22

asking the correct question? Would you go over that

with us7

23 We are asking the decision makers at cable

24

25

systems to say, "Look, in terms of attracting and

retaining subscribers, how would you allocate your

NEAL R. GROSS
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I

10

12

13

14

15

16

17

All right, let me just hand you a copy of

19 that -- the document which was submitted in the 1989

20

21

22

23

24

case here. And I'l direct your attention to page

four, which is a summary -- or a portion of the

summary of the report. And let me just ask you to

read into the record the first paragraph there. I'l
have some questions for you on it.

25 May I just take a moment here?

NEAL R. GROSS
COURT $%PORTFRS ANO TRANSCRISERS
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Q Sure.

I wanted to read the previous

please, read as much of it as you wish.
I'l read this paragraph and then — - "In

marketing and other research, the constant 'sutII'is'0
12

13

frequently utilized~ als ~a ~mEIan~s 'of determining how

surveyed respondents are likely to act in a choice

situation. In any instance where self reported

measures are used to collect information, one cannot

be absolutely certain that such information is
predictive of actual behavior."

"Nevertheless, those engaged in market

research have traditionally relied upon constant sum

measures as an accurate gauge :of behavioral

15 intentions. Furthermore, the studies that'xist
16

17

demonstrate that the constant sum technique provides

a reliable and useful indicator of actual behavior.I'8

19

Okay. Would you agree with those

Yes, I would agree with those.

20

21

22

23

24

25
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Q Let me set the stage again, for the Panel.

10 You gave us, this morning, of what you think the

proper marketplace value is, in this case.

12 Yes.

13 And could you jus give that to us, briefly

again?

15 Yes. It's the prices that would have

16 induced the cable operators to carry the programming

that they actually carried.

18 And is it your opinion that the Bortz

19 study obtained that value?

20 It's my opinion that the Bortz study was

22

the best way to ask the question in an understandable

way, in order to obtain that value.

23 Q And you were asked a series of questions,

25

toward the end of the morning, of, about a

hypothetical free market?

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

(202) 234-4433

1323 RHODE ISLAND AVENUE, N.W.

WASHINGTON, D.C. 20005 (202) 234-4433



6701

Yes.

And does that affect your opinion about

whether t.he Bortz st udy asked the r ight c~uestions?

No.

Why is t hat?

Wel.l, first of all, let me clarify what j:

understood by the hypothetical fre'e 'market. What I

understood by the hypothetical free market would. be a

market in which cable ogeIratj o&s contracted directly
with program supp Liers

To purcha -e the programming that they,

that they are currently I. axrying 'as~ distant broadcast

signals

Rod„ Lf you had such a market, then you

would end. up with a, you would likely end up with a

completely different set of programming on, .'be.ing

carried, compared to what actually was carried.

So 1 don't think, I don't think t.hat it',
that that would be useful for this proceeding.

23

24

25

(202) 234~433
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10

13

18

19

20

ARBITRATOR WERTHEIM: Now we'e had

several different versions of our simulated free

market and there's probably more to come. Are we

obliged in any way to pick any one of them?

THE WITNESS: Well, are you obliged? I

feel uncomfortable telling you what your obligations

are. What I'e tried to do in my testimony is to take

this term marketplace value and -- which is a term

that's loosely thrown around in everyday language and

-- but which people loosely throwing it around, has a

very loose meaning, and to try to give it a meaning

that has -- that can be justified within real economic

21 analysis.

22

23

And so I can think of two possibilities
that I think would help solve the problem of the panel

24 as I understand it. And so one would be to

25 hypothesize this market in which the bundle was

NEAL R. GROSS
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unbundled -- it was colplht41$ u~n&ukdl'ed s'o that the

programs were sold sepa'ra'tely'.

And the other would be to contemplate a

market in which the .signals were only slightly
unbundled, which would Imelanl thak She Var'ious classes

would be sold themselves ~as~ bundles~ 'Thos'e are both

marketplaces that I can .--. where. I. understand what

they mean. And I understand what marketplace value

means.

10 Now, the Bortz survey -- well, comparing

those two, there's probably —
.

—
. there probahlg is~ a~

12

13

difference between the values .you would get, .but it.'s

not at all obvious to Ide linl whi(t."hldi~rection it would

14

15

16

17

go because I don't know whether sports gets more under

the bundling or less under the bundling.

The Bortz survey is asking for the share.

And it's reasonable . to . ask whether when the

18

19

20

21

22

23

24

respondents were answering the questions whether they

contemplated the first of the marketplaces .I .talked.

about or the second of the marketplaces I talked

about. And you know, I guess. I.think:it's of course

sheer speculation on: my: part :what they. .really.

understood, but it makes —
.

— I think they probably were

thinking about the second of these.

25

(202) 234-4433
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answering what would happen if these were sold as

10

bundles. And if you decide that that's the relevant

marketplace, then you'e done because it's answering

exactly the right question. If you decide that no, we

really want this marketplace where all the programs

are sold separately -- they'e not sold as category

bundles, then you have to say well, if I think the

Bortz people were answering this other market, then

it's not exactly what I want.

But I would argue that it's still getting
very close to what you want because first of all, it'

12 not obvious which -- you know, it's not obvious which

13

14

way this goes. There's no systematic bias that I can

see in getting these total values instead of the

15 marginal values.

16 So in some sense, it's still an unbiased

17

18

19

20

21

22

estimate of what it is you really want. This point

about -- and I'l just repeat all the answers that I

made this morning when we were talking about the

distinction between marginal value and average value.

That you have to view this programming in the context

of all the other programming that's available to cable

23 operators.

24

25

(202) 234-4433
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Q I was wondering if you could tell me

start from the very beginning, when you were

approached to do this survey.

In 1991, 1 want to say it was probably

10

May, but it was certainly in the late spring, my

colleague and friend, Dr. Ford, gave me a call and

asked me if I wanted to participate in the development

and execution of a study for the Canadian Claimants.

I said, "Sure," not knowing what I was getting into,
and went down to visit with the counsel and had -- and

12

I believe that at that same meeting there were

representatives of the Canadian Claimants present.

13

14

Nhat did they a.:,k you to do?

They asked us to collect evidence that
15

16

17

would be informative in the Copyright Royalty

Tribunal's task of allocating royalties on the basis

of value of programming. And I don't remember the

18 Sure.

19 it was quite a long time ago. I don'

20

21

22

remember the discussions, but I think it's quite fair
to say that the purpose of the study, as you saw it
reported here, was consonant with the way we

(202) 234-W33

NEAL R. GROSS
COURT REPORTERS ANO TRANSCRIBERS

I 323 RHODE ISLAND AVENUE, N.W.

WASHINGTON, O.C. 20005 (202) 234-4433



7939

understood needs of both the'Tr'ibunal'nd the Canadian

Claimants .

Q Up to the point when you were first
approached, had you heard'of the'ortz 'cable operator

study?

No, sir.
Q Who suggested doing a constant sum survey?

Nell, I think that after we had talked

10

12

13

14

about the task ahead of us, it was apparent to both

Dr. Ford and myself that a constant sum scale was

really quite the obvious choice. As I mentioned in

previous testimony today, there are a number'f'ifferent

alternatives. But the fit between this

problem and that application is really quite apparent.

15 And I don't remember there being a great

16 deal of debate or discussiori about whether:this wiasi ai

17 right one or not the right 'oge.'It was here is.'the

18

19

problem; here is the approach. And .people felt very

comfortable with that t~heh as~ we do 'nc)w.

20

21

22
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10 Let me try to be more specific, then. The

Bortz survey in each of these years asks the cable

operators how at a given point in time they valued

13 programming that they had carried during the year;

correct?

15 Right, correct.

16 And I gather from what you were saying

17 earlier that if those respondents actually had to go

out and buy the different categories of programming at

19 some future date, that their behavior might be

20 different from the responses that they gave?

21 It might in individual instances. In the

22 aggregate, I would think that the behavior would very
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Q Okay. And if we'e looking in this
analogous cable marketplace, let's call it that, the

analogous cable marketplace, is what you'e saying is
that the Bortz studies would tell us what the relative
shares of the different program types would get in
that analogous marketplace?

In aggregate.

Q In aggregate, for the program categories.
It's a measure of -- on a percentage

10 basis, of approximately what the percentage on an

aggregate basis of -- in the analogous -- in the

12

13

unconstrained market. If you look at what the total
payments that went from cable systems to cable

14 networks to distant signals in an unconstrained

market, then what the Bortz analysis tells us is an

16 estimate of portions -- portions of that -- of the

17 amount of that that would go between distant signals

18 and program owners.

19 Q So you'e saying that if we had

20

21

22

negotiations between distant signals and program

owners in this market that we would expect, in

aggregate, that the result would be very similar to

(202) 2844483
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the Bortz numbers. Is~that fair?'es.

Well, I'm saying that the Bortz

numbers are the only empirical estimate in the record

that I know of -- of all of these things. That it'
that it's a survey that asked the cable system a

question which they would be able to answer and which

-- on the basis of which they would normally make this
sort of decisions.

10

So, yes, I'd say that that -- that, plus

the qualitative evidence in the record, would lead to

a conclusion, yes, of how to divide up, as to what

12 division of program owner revenues by program category

13 on percentage terms would get in the unconstrained

14 market.

15

16

17

18

19

20

22
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